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Parameter Test Conditions/Comments Min Typ Max Unit
ADC SPECIFICATIONS
Conversion Rate! Chop off, ADC normal operating mode 4 8000 Hz
Chop on, ADC normal operating mode 4 2600 Hz
Chop on, ADC low power mode 1 650 Hz
Current Channel
No Missing Codes Valid for all ADC update rates and ADC modes 16 Bits
Integral Nonlinearity' * +10 +60 ppm of FSR
Offset Error ®*° Chop off, 1 LSB = (36.6/gain) pV -10 +3 +10 LSB
Offset Error® Chop on -2 +0.5 +2 Y
Offset Error Chop on, low power or low power plus mode, MCU 0 —200 -650 nv
powered down
Offset Error Chop on, normal mode, CD =1 0 -15 -5 uv
Offset Error Drift Chop off, valid for ADC gains of 4 to 64, normal mode +0.03 LSB/°C
Chop off, valid for ADC gains of 128 to 512, +30 nv/°C
normal mode
Chop on +10 nVv/°C
Total Gain Error- "2 ° Normal mode -0.5 +0.1 +0.5 %
Total Gain Error' "’ Low power mode, using ADCREF MMR —4 +0.2 +4 %
Total Gain Error ™’ Low power plus mode, using precision Vger -1 +0.2 +1 %
Gain Drift +3 ppm/°C
PGA Gain Mismatch Error +0.1 %
Output Noise % 4 Hz update rate, gain = 512, chop enabled 60 90 nVv rms
4 Hz update rate, gain = 512, chop disabled 75 115 nV rms
10 Hz update rate, gain = 512, chop enabled 100 150 nV rms
10 Hz update rate, gain = 512, chop disabled 120 180 nV rms
1 kHz update rate, gain > 64, chop enabled 0.8 1.2 HV rms
1 kHz update rate, gain > 64, chop disabled 1 15 uV rms
1 kHz update rate, gain = 512 0.6 0.9 UV rms
1 kHz update rate, gain = 32 0.8 1.2 UV rms
1 kHz update rate, gain = 8, chop enabled 21 4.1 HV rms
1 kHz update rate, gain = 8, chop disabled 1.6 2.4 uV rms
1 kHz update rate, gain = 8 (ADCFLT = 0x0101) 2.6 3.9 UV rms
1 kHz update rate, gain = 4 2.0 2.8 UV rms
8 kHz update rate, gain = 32 25 35 HV rms
8 kHz update rate, gain = 4 14 21 UV rms
ADC low power mode, fapc = 10 Hz, gain = 128 1.25 1.9 UV rms
ADC low power mode, fapc = 1 Hz, gain = 128 0.35 0.5 UV rms
ADC low power plus mode, fapc = 1 Hz, gain = 512 0.1 0.15 HV rms
Voltage Channel*?
No Missing Codes Valid at all ADC update rates 16 Bits
Integral Nonlinearity +10 +60 ppm of FSR
Offset Error Chop off, 1 LSB = 439.5 uv -10 +1 +10 LSB
Offset Error Chop on -1 +0.3 +1 LSB
Offset Error Drift Chop off +0.03 LSB/°C
Total Gain Error 7131 Includes resistor mismatch -0.25 +0.06 +0.25 %
Temperature range = —25°C to +65°C -0.15 +0.03 +0.15 %
Gain Drift Includes resistor mismatch drift +3 ppm/°C
Output Noise''*® 4 Hz update rate, chop enabled 60 90 uv rms
10 Hz update rate, chop enabled 60 90 UV rms
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Parameter Test Conditions/Comments Min Typ Max Unit
1 kHz update rate, chop disabled 180 270 MUV rms
1 kHz update rate, chop enabled 240 307 MUV rms
1 kHz update rate (ADCFLT = 0x0101) 270 405 UV rms
8 kHz update rate 1600 2400 UV rms
Temperature Channel
No Missing Codes Valid at all ADC update rates 16 Bits
Integral Nonlinearity +10 +60 ppm of FSR
Offset Error 16 Chop off, 1 LSB = 19.84 uV (in unipolar mode) -10 +3 +10 LSB
Offset Error Chop on -5 +1 +5 LSB
Offset Error Drift Chop off +0.03 LSB/°C
Total Gain Error ' Using AVDD/2 for reference -0.2 +0.06 +0.2 %
Gain Drift +3 ppm/°C
Output Noise 1 kHz update rate 7.5 11.25 uV rms
ADC SPECIFICATIONS ANALOG Internal Vger = 1.2 V
INPUT
Current Channel
Absolute Input Voltage Range Applies to both IIN+ and IIN— -200 +300 mvV
Input Voltage Range®®*° Gain = 1% +1.2 \Y;
Gain = 2% +600 mvV
Gain = 4% +300 mv
Gain=8 +150 mV
Gain =16 +75 mvV
Gain = 32 +37.5 mvV
Gain = 64 +18.75 mvV
Gain =128 +9.375 mV
Gain = 256 +4.68 mV
Gain =512 +2.3 mV
Input Leakage Current -3 +3 nA
Input Offset Current 2 0.5 15 nA
Voltage Channel
Absolute Input VVoltage Range 4 18 \Y
Input Voltage Range 0to028.8 \Y%
VBAT Input Current VBAT =18 V 3 5.5 8 HA
Temperature Channel Vrer = (REG_AVDD, GND_SW)/2
Absolute Input VVoltage Range 100 1300 mV
Input Voltage Range 010 Vgrer \Y
VTEMP Input Current 25 100 nA
VOLTAGE REFERENCE
ADC Precision Reference
Internal Vger 12 \Y
Power-Up Time 0.5 Ms
Initial Accuracy Measured at T = 25°C -0.15 +0.15 %
Temperature Coefficient 2 -20 +5 +20 ppm/°C
Reference Long-Term Stability*® 100 ppmM/1000 hr
External Reference Input Range®* 0.1 1.3 \Y,
Vrer Divide-by-2 Initial Error 0.1 0.3 %
ADC Low Power Reference
Internal Vger 1.2 \Y
Initial Accuracy Measured at Ta = 25°C -5 +5 %
Initial Accuracy Using ADCREF, measured at Ta = 25°C 0.1 %
Temperature Coefficient -300 +150 +300 ppm/°C
RESISTIVE ATTENUATOR
Divider Ratio 24
Resistor Mismatch Drift 3 ppm/°C
ADC GROUND SWITCH
Resistance Direct path to ground 10 Q
20 kQ resistor selected 10 20 30 kQ
Input Current 6 mA
TEMPERATURE SENSOR® After user calibration
Accuracy MCU in power-down or standby mode +3 °C
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Parameter Test Conditions/Comments Min Typ Max Unit
MCU in power-down or standby mode, temperature range +2 °C
=-25°C to +65°C

POWER-ON RESET (POR)

POR Trip Level Refers to voltage at VDD pin 2.85 3.0 3.15 \Y
POR Hysteresis 300 mvV
RESET Timeout from POR 20 ms

LOW VOLTAGE FLAG (LVF)

LVF Level Refers to voltage at VDD pin 1.9 21 23 \Y

POWER SUPPLY MONITOR (PSM)

PSM Trip Level Refers to voltage at VDD pin 6.0 \

WATCHDOG TIMER (WDT)

Timeout Period 32.768 kHz clock, 256 prescale 0.008 512 sec
Timeout Step Size 7.8 ms
FLASH/EE MEMORY
Endurance® 10,000 Cycles
Data Retention? 20 Years
DIGITAL INPUTS All digital inputs except NTRST
Input Leakage Current Input (high) = REG_DVDD -10 +1 +10 HA
Input Pull-up Current Input (low) =0 V -80 =20 -10 HA
Input Capacitance 10 pF
Input Leakage Current NTRST only: input (low) =0V -10 +1 +10 HA
Input Pull-Down Current NTRST only: input (high) = REG_DVDD 30 55 100 UA
LOGIC INPUTS All logic inputs
VnL, Input Low Voltage 0.4 \Y
Vnw, Input High Voltage 2.0 \Y
CRYSTAL OSCILLATOR
Logic Inputs, XTAL1 Only
VinL, Input Low Voltage 0.8 \Y
Vinn, Input High Voltage 17 \Y
XTAL1 Capacitance 12 pF
XTAL2 Capacitance 12 pF
ON-CHIP OSCILLATORS
Low Power Oscillator 131.072 kHz
Accuracy®® Includes drift data from 1000-hour life test -3 +3 %
Precision Oscillator 131.072 kHz
Accuracy Includes drift data from 1000-hour life test -1 +1 %

MCU CLOCK RATE 8 programmable core clock selections within this range 0.160 10.24 20.48 MHz
(binary divisions 1, 2, 4,8 . . . 64, 128)

MCU START-UP TIME

At Power-On Includes kernel power-on execution time 25 ms
After Reset Event Includes kernel power-on execution time 5 ms
From MCU Power-Down
Oscillator Running
Wake Up from Interrupt 2 ms
Wake Up from LIN 2 ms
Crystal Powered Down
Wake Up from Interrupt 500 ms
Internal PLL Lock Time 1 ms

LIN INPUT/OUTPUT GENERAL Bus load conditions (CBUS||RBU): 1 nF||1 kQ, 6.8 nF||660

Q; 10 nF||500 Q

Baud Rate 1000 20,000 Bits/sec

VDD Supply voltage range at which the LIN interface is 7 18 \Y
functional

Input Capacitance 55 pF

Input Leakage Current Input (low) = 10_VSS —800 —400 HA

LIN Comparator Response Time Using 22 Q resistor 38 90 us

lLin DoM MAX Current limit for driver when LIN bus is in dominant state, | 40 200 mA
Vear = Vear (Max)
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Parameter Test Conditions/Comments Min Typ Max Unit
lLin_pas_Rec Driver off, 7.0 V<V <18V, Vpp=Vin— 0.7V -20 +20 HA
lun VBAT disconnected, Vpp =0V, 0<V <18V 10 HA
lLin_pAS_DOM Input leakage Vi n =0V -1 mA
ILin_No_onD Control unit disconnected from ground, -1 +1 mA

GND =Vpp, 0OV <V n<18V, Vear =12V

VLin_pom LIN receiver dominant state, Vpp > 7.0 V 0.4 Vop Vv
VLiN_Rec LIN receiver recessive state, Vpp > 7.0 V 0.6 Vp \Y
Vi ent LIN receiver center voltage, Vpp > 7.0 V 0.475Vpp 0.5 Vpp 0525V | V
Vhys LIN receiver hysteresis voltage 0.175Vpp | V
VUIN_bom_DRV_LoSUP LIN dominant output voltage, Vpp =7 V

RL 500 Q 12 \Y

R 1000 Q 0.6 \Y%
VLINfDOMfDRVﬁHISUP LIN dominant OUtpUt voltage, Vpp =18V

R 500 Q 2 \Y

R_ 1000 0.8 \Y%
VLIN_RECESSIVE LIN recessive output voltage 0.8 Vp \Y/
Vgar Shift 0 0.1 Voo \Y
GND Shift 0 0.1 Voo Y
Rsiave Slave termination resistance 20 30 47 kQ
VsERIAL DIODE Voltage drop at the Serial Diode Dger jnt 0.4 0.7 1 Vv
Symmetry of Transmit Propagation Voomingy =7V -2 +2 us

Delay
Receive Propagation Delay Voo =7V 6 us
Symmetry of Receive Propagation Voominy =7V -2 +2 us

Delay

LIN VERSION 2.0 SPECIFICATION | Bus load conditions (CBUS||RBUS): 1 nF||1 k<,
6.8 nFJ|660 Q; 10 nF||S00 Q

D1 Duty Cycle 1, 0.396
THrecmax) = 0.744 X Vpar,
THoommmax) = 0.581 X Vgar,
Veup=7.0V...18V, tg7 =50 us,
D1 = tgus recving/2 X teir)

D2 Duty Cycle 2, 0.581
THrecoving = 0.284 X Viar,
THoomeviny = 0.422 X Vgar,
Veup=7.0V...18V, tg7 =50 us,
D2 = tgys_recquax)/(2 X tair)

BSD INPUT/OUTPUT®

Baud Rate 1164 1200 1236 Bits/sec
Input Leakage Current Input (high) = VDD or input (low) = 10_VSS =50 +50 HA
VoL, Output Low Voltage 1.2 \Y
Von, Output High Voltage 0.8 Vpp Voo \Y%
logse), Short-Circuit Output Current Vesp = Vop =12V 50 80 120 mA
VnL, Input Low Voltage 1.8 \Y
Vinn, Input High Voltage 0.7 Vpp \Y
WAKE RL =300 Q, Caus = 91 nF, Rumir =39 Q
Voo Supply voltage range at which the WU pin is functional 7 18 \Y
Input Leakage Current Input (high) = VDD 0.4 2.1 mA
Input (low) = 10_VSS =50 +50 HA
Vor® Output high level 5 \Y,
VoL Output low level 2 \Y
Viu Input high level 4.6 \Y
Vi Input low level 1.2 \Y
Monoflop Timeout Timeout period 0.6 13 2 sec
logse), Short-Circuit Output Current 65 100 mA
SERIAL TEST INTERFACE RL =500 Q, Cgus = 2.4 nF, Rumir =39 Q
Baud Rate 40 kbps
Input Leakage Current Input (high) = VDD or input (low) = 10_VSS =50 +70 UA
Voo Supply voltage range for which STI is functional 7 18 \Y
Von Output high level 0.6 Voo
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Parameter Test Conditions/Comments Min Typ Max Unit
VoL Output low level 0.4 Voo
\m Input high level 0.6 Voo
Vi Input low level 0.4 Vop

PACKAGE THERMAL

SPECIFICATIONS
Thermal Shutdown' * 140 150 160 °C
0;a, Thermal Impedance® 48-lead LFCSP, stacked die 45 °C/W

48-lead LQFP, stacked die 75 °C/IW

POWER REQUIREMENTS
Power Supply Voltages

VDD (Battery Supply) 35 18 \Y
REG_DVDD, REG_AVDD* 25 26 2.7 \Y,
Power Consumption
Iop (MCU Normal Mode)*® MCU clock rate = 10.24 MHz, ADC off 10 20 mA
MCU clock rate = 20.48 MHz, ADC off 20 mA
Iop (MCU Powered Down) ADC low power mode, measured over the range of Ta = 300 400 HA
—10°C to +40°C, continuous ADC conversion
ADC low power mode, measured over the range of Ta = 300 500 HA
—40°C to +85°C, continuous ADC conversion
ADC low power plus mode, measured over an ambient 520 700 HA
temperature range of T =—10°C to +40°C, continuous
ADC conversion
Average current, measured with wake and watchdog timer 120 300 HA
clocked from the low power oscillator, T =—40°C to
+85°C
Iop (MCU Powered Down) Average current, measured with wake and watchdog timer 120 175 UA
clocked from low power oscillator over a range of Ta =
—10°C to +40°C
Iop (Current ADC) 17 mA
lop (Voltage/Temperature ADC) 0.5 mA
Iop (Precision Oscillator) 400 UA

IO DOMEITHAT A MCEVRIEL AN, THA U BLO/ EITEERBRICY V-2 SNDF Y T/ X T4 EB—vay - T—HIZLVIRGELE T,
2PGA = 4~64 O ADC &7 A VEREICH L THE,
INOLDIIFIRERY 7 h2ERET,
YA = A TT AL, BT ATy b s Fy ) T L— 3 UK VEERE TO Z OEEEERE,
SHIHIA T Y b - Fx VT L—a UHEBICE R L CHIE,
& PN CAEAE L CIIE,
INSDMEIZIINGY 77 L ABEORE R) 7 b2 EAhET,
8 =1 THEFRZER Y Y T L— a0,
SEEED A VAT AT L s Xy VT L= a VBT &, TOREEZTOF A VHIHTORENRESNET,
OADCFLT = 0x8101 T 1 kilz B L — b « Fa v 7 « A F—TANEBRTEETN, MUSERNBZ2VIREY, F2 v 7« 47 Tl ADCFLT = 0x0007 T,
W EENE— R TO /A X(Myp) &, Fa v &AL F—7 0 LTHIE,
RBET v o R ITRIR RS AN AT — VR ENE T,
B AT L« Fx U T =g EERET,
W 2T L XX VT L—2a il ZoBENRESRET,
BRMS /A RFBIEREBRASNHE S NET, 728 2IE, £ = 1 kllz T, ADC AT TO rms /A A (typ) 1L 7.5 uV TT A, WERR (24) TR —/L LT, TNHDOA
T ) A RN F LR E T,
BADCEALT ATy R Fr VT L— a2 . BERETO ZoEERBRESET,
YT - ¥y ) T L= a3 LRICER.,
BADC KBS — N T, ADFBHAT 9. 375 nV IC[EE, ADCIKHEE N T T A « — R T, ANHEPZT 2. 34375 mV (Z[EE,
Bypfy ey )T L—ay - LORZOHMREBEELEE TS0, IV AT LA - F X VT L—v a2 fiaoT, ADC ANFBEE K 106EET 2 2 & S AhE
ZOFEE, ADC )\ﬁﬁul [ (LSB A X) /& < B BRI b6 H AThE,
2 Je/N B Rt ARG X 0 IR S E T,
210 mV LA OB AINCH L THD,
2Ry 7 AFEEES THIE,
B B E MR BRI T, %8 1000 BRI R U 7 M, SHI0 1000 BT L 0 KIEIC/NS < 720 £,
IR 2 Bl A =TT B L BKREGAVDD DY 7 7 L v ABEICHIGE TE 7,
B v TR,
B L X ALY A 7 Vi, JEDEC Std IZ3-5% 10,000 A 7 /L Tafflli, & iAZA A 7 /L%, JEDEC Std. 22 Method AL17 IZH-3& 22 41 Z L TRHIi L, —40-C, +25-
C. +125-C THIE, 25-C TOIEEHZ [FIE(Typ) 1T 170, 000 1 7 /L,
7 JEDEC Std. 22 Method ALL7 (ZHEHL U7z, HEAIREE (T) = 85— C COEET — & R H .,
DAL A BRI, BREERIERE 2 — Y — - 23— FNOIMTIT 32. 768 kiz KEICH L THF ¥ V T L—a v 52 EMTEET,
”’ﬂ%®ti HIfT 2 R ZFOWETAD, LINIYFIA TR« FARTHR— FERTHET,
O EEE LoV R LV E RS BSD BRMAARIT, ATy TSR T 4 A= —T L L, C,, =K 10 nF &35 LIN 2.0 (2L,
339 QD R,y DA THIE,
NCUaTIEY vy R LEEANEVIARNEEL, LI —~/L s Yy vy MUY « A RUNMUSE LT, MBET/OEY BT 4 Ao—7LERET,
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BEIHUL, APRE—T v TIREMOBAROFFIES Z L cEET,

3 pNERZ EALEIRIE, REG_DVDD (Igue = 5 mA) & REG_AVDD (Igyue = 1 mA) 23 ATHE,

¥ 75 92 /BE AE D OFEX AL LWL A 2 OB BT OBEIME (Typ) 1Z. TAFNT mA & 5 mA T,
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B4 IR
SPI &4 3 V7%
K2SPIRRA - E—R - ZA 2V J(HEE—K=1)

Parameter Description Min Typ Max Unit
tse SCLK low pulse width* (SPIDIV + 1) X tyeik ns
tsn SCLK high pulse width (SPIDIV + 1) X tyeik ns
toav Data output valid after SCLK edge? (2 % tycrk) + (2 X tuerk) ns
tosu Data input setup time before SCLK edge 0 ns
torp Data input hold time after SCLK edge 3 X tycik ns
tor Data output fall time 35 ns
tor Data output rise time 35 ns
tsr SCLK rise time 35 ns
tsr SCLK fall time 35 ns

Ytld 78y 7 5y EERE T2 IT PLLCON MR 0 CD By MEETF, oy = tuw/2%
2 tyoik = 48.8 ns. Sy E BT PLL 735 0 20. 48 Miz INTEZ 12 27 ICHHIE,

Rev. 0
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(POLARITY = 0)

SCLK
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J)
1(¢
MSB >< BITS [6:1] >< LSB
J)
[(¢
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RISPIXAA - E— K- 44 2V JREE—K=0)

Parameter Description Min Typ Max Unit
tse SCLK low pulse width* (SPIDIV + 1) X tyeix ns
tsH SCLK high pulse width (SPIDIV + 1) x tycik ns
toav Data output valid after SCLK edge? (2 x tycik) + (2 X thcik) ns
toosu Data output setup before SCLK edge Yot ns
tosu Data input setup time before SCLK edge 0 ns
toHD Data input hold time after SCLK edge 3 X tycLk ns
tor Data output fall time 35 ns
tor Data output rise time 35 ns
tsr SCLK rise time 35 ns
tsr SCLK fall time 35 ns
YtexlE. 70y 7 53R E 21T PLLCON MMR @ CD By MK tiax = to/2%
2 tyck = 48.8 NS S JEIZSHTO PLL 726 @ 20. 48 Mz WNHEEZ & v 7 1Z5%HiE,
SCLK
(POLARITY = 0)
— sy —w-— s, —
tsr tsk

Rev. 0

SCLK
(POLARITY = 1)

—»| tpay
—»| tposy [=e— tor tor

(s

MOSI MSB BITS [6:1] LSB
J)
1G4

MISO MSB IN BITS [6:1] LSB IN

tosu  towp

06847-003

K3SPIRXAZ - E—FK- 24V F(UBE—F=0)
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RASPIRL—T - E— K - 84 2V J(PUBE—K=1)

Parameter Description Min Typ Max Unit
t§s SS to SCLK edge Yats ns
tse SCLK low pulse width* (SPIDIV + 1) X tyeix ns
tsn SCLK high pulse width (SPIDIV + 1) X tycik ns
toav Data output valid after SCLK edge? (3 X tycwk) + (2 X thew) ns
tosu Data input setup time before SCLK edge 0 ns
torp Data input hold time after SCLK edge 4 x tycik ns
tor Data output fall time 35 ns
tor Data output rise time 35 ns
tsr SCLK rise time 35 ns
tsr SCLK fall time 35 ns
tses sS high after SCLK edge Yot ns
Yt td. 72w 7 3 EREE 721X PLLCON MMR @ CD By MIETF, tyax = tuax/2%%
2 tycLk = 48.8 ns. 2y ARRAT D PLL 72105 0 20. 48 MHz NERZ v 7 (5.

= )

tsFs |--—

Rev. 0

[a— t55 —|
SCLK
(POLARITY = 0)

SCLK
(POLARITY = 1)

|— ts —m-

— tDAV —-—
tbocs
— [— tor tor
— )
[(¢
MISO -\< MSB BITS [6:1] >< LSB
J)
({4
4
mosl ———  MsBIN BITS [6:1] LSB IN
—

tosu  toHp

4SPIRL—T -
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RS5SPIAL—T - E—R - 24 2V J(RIBE—K=0)

Parameter Description Min Typ Max Unit
t§s SSto SCLK edge Yats ns
tse SCLK low pulse width* (SPIDIV + 1) X tyeik ns
tsn SCLK high pulse width (SPIDIV + 1) X tyeik ns
toav Data output valid after SCLK edge? (8 % tycrk) * (2 X tuerk) ns
tosu Data input setup time before SCLK edge 0 ns
torp Data input hold time after SCLK edge 4 X tycik ns
tor Data output fall time 35 ns
tor Data output rise time 35 ns
tsr SCLK rise time 35 ns
tsr SCLK fall time 35 ns
tbocs Data output valid after SS edge (3 % tucik) + (2 X theik) ns
tses sS high after SCLK edge Yats, ns

Ytyld. 7 1y 7 53 AR ETZIL PLLCON MR 0 CD By MIKTE, tyy = tiae/2%
Ztyax = 48.8 ns, SYFEMRATO PLL 250> 20.48 Mz P27 22w 7 (TR,

-\

ss

tsFs |--—
|— tcs —

SCLK
(POLARITY = 0)

|— ts —|— tg

tsr tsk
SCLK
(POLARITY = 1)

tbocs
— - |— tor tor

)\
(4
MISO -\< MsB BITS [6:1] >< LSB

)
[(¢

MOsI MSB IN BITS [6:1] LSB IN

—
tosu  towp

06847-005

BK5SPIRL—T - E—K 442 V7(HHEE—K=0)
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LIN 2 A = o584

RECESSIVE ™% teir -t tair - tgr -
TRANSMIT
INPUT TO
TRANSMITTING
NODE DOMINANT

: : I}
: :
1 1 THRESHOLDS OF
: | RECEIVING NODE 1
THRec (Max) FE el
d T
THpom max) - e - . W
| |
Vsup 3 ! LIN
(TRANSCEIVER SUPPLY ; : BUS
OF TRANSMITTING NODE) ! !
| i THRESHOLDS OF
! ! RECEIVING NODE 2
THREG (MIN)  ==-=4 === jmmmmm o e T, S
! h !
| ! |
THooM (MIN)  —---+-—--- TR fomemeee T S
3 ; | ! \
; i : ! i
1 i 1 | ! Y
: ; ‘ ’ T
| ! : ! i
i bat— tLiN_DOM (viN) — e t————— t1 iy REC (MAX) —————~!
| ; \ ! !
n . |
— ! i !
RxD | I |
{OUTPUT OF RECEIVING NODE 1) | ; i i
i : !
—»  la—try ppF ! —a=!  l-a—trx ppR !
\ !
| :
| !
\ !
3 .
RxD | |
(OUTPUT OF RECEIVING NODE 2) | ! g
I ! E
—»  ~a—1trx POR trx poF —  — =
Lo [ g

6.LIN2.0 1 = v J{thk
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3 RKTE

FRIZHRED72WRY | Ta=-40C~+115C,

% 6.

Parameter Rating

AGND to DGND to VSS to 10_VSS —0.3Vto+0.3V
VBAT to AGND -22Vto+40V
VDD to VSS -0.3V1to+33V
VDD to VSS for 1 sec -0.3Vto+40V
LIN to 10_VSS -16 Vto +40 V
STI/WU to I0_VSS -3Vto+33V
WU Continuous Current 50 mA

High Voltage I/O Pins Short-Circuit 100 mA

Current
Digital I/0 Voltage to DGND
VREF to AGND
ADC Inputs to AGND
Storage Temperature
Junction Temperature
Transient
Continuous
Lead Temperature
Soldering Reflow (15 sec)

—0.3VtoREG_DVDD + 0.3V
—0.3VtoREG_AVDD + 0.3V
—0.3VtoREG_AVDD + 0.3V
125°C

150°C
130°C

260°C

FRROMER R EREZBZ DA NV AZMZ D LT A ZZEA
WG E 525208V ET, ZOBETA ML AEKOH
EDOHZEBMNETHHOTHY, ZOMLEEOEEOH IZRET S
MEML ETOT A AEMEEZEDTZHLOTHEH Y A, TN
A A R R e R ERRIBICE S & T34 ZOE NI
hHZ2FT,

ESD ICEAT 4FE
ESD (BAEME) OREEZTOT VT NARXT
A ¥, BWERHNCT A ZA0MEEEAR— Rix, B
ENLWEFEHETLIZENH Y 9, AREGT

WHE OB TH D ESD RIS & PN
LTIEWETR, T ARET R —D S
BEEW-THE, BEEZELAAREERH D F
T, Liznld-> T, HEREDIEMBEEIX T 2F51E7 2
72, ESD IZxf 3 At e PHHHEBEEZE LD 2
LEBEDLET,

Arad

Rev. 0
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EVERES LU E #EESA

RESET
GPIO_5/IRQ1/RXD
GPIO_6/TxD
GPIO_7/IRQ4
GPIO_8/IRQ5
TCK

TDI

DGND

NC

TDO 10

NTRST 11

T™S 12

1
2
3
4
5
6
7
8
9

44 VSS
43 NC

42 VDD
41 WU

148 LIN/BSD

[147 10_VSS

[137 XTAL2

®

36 XTAL1
35 DGND

34 DGND

33 REG_DVDD

32 NC

31 GPIO_4/ECLK
30 GPIO_3/MOSI
29 GPIO_2/MISO
28 GPIO_1/SCLK
27 GPIO_0/IRQO/SS
26 NC

25 NC

ADuC7033

TOP VIEW
(Not to Scale)

VREF 14 [

GND_SW 15]

NC 16 []

VBAT 13 (]
VTEMP 18
AGND 21 ]

REG_AVDD 24 []

06847-007

NC = NO CONNECT

X762 ERE

RT7.EHEEDHBA

ErEE (M2 A7 | #HHA

1 RESET Reset \ B, 7277 47 - a—, ZOE (X REG_DVDD IZ#HE L7277 v T 2N

GPIO_5/IRQLRXD | 1/0

GPIO_6/TxD 1/0

GPIO_7/IRQ4

1/0

GPIO_8/IRQ5

1/0

TCK

IZHE>TWET, FHLAVWE XL, COEVEMBOEFICLTLEE N, EF2UT L&
BEDEZDIZ, ZOE 2%/ LT REG_DVDD ([Z#fid 5 Z LBl LET,
WHTZH VAR5, SMREIVAAER 1, 3% ET—4%, Zhuddfey, 5741
FRBEIONRT—F - Uy FTIE, ZOEVEANCRESNET, O ININETIZETHEWS
AT v TEIEF S TOET, FHLARNEZE, ZOEVEMEOETFICLTIEZ N, 20
HAE AL, KD I 2DIRIED N HLH THZENTEET,

WHF Y #1105,

SEREN D IABBER L, TIT 47 « A,

UART 2 U 7L« IR— FDZIEF— 4,
WHT VU HNVANIHT 6, H#ET—4, ZHUILHY Y, 7740 FRBLONRT—F> - Uk
FTlX, ZOENIANCRESNET, ZOEIREICTHNI LT v 72 F > Tk
T, EAHLARWE X, ZOEVEZMRBOFEFICLTLEESY, ZoHAE T, RO 250K
BOWTINMNICEET DI ENTEET,

WHT #1106,

UART 2 U 7L « R— hDR(ET—Z,
WHF B2 NAVATIES T, STV IABER 4, ZOE U IFEAE LT, 5740 FBLUVS
U—F2 Uty hCTlE, TOENIANIRESINET, 2O IIIZTHENT VT v 7H
HiafoTWET, FHLAVWE XX, ZOEVEMBMOEFICLTLEEY, 2oy
X, RO2ODRIEDONTNNIERET HZ ENTEET,

WHT #1107,

BBV ABRTER 4, T T 47 « A,
WHF D Z VAN 8, AREIVIARERS, ZOINIEHE T, F7 4L FEBLUR
U—Fr Uty FCE, ZOENIANIRESINET, ZOEIHFICTHNT VT v 7K
HixHoTWET, HHALRVWEXZ, TOEVEMBHOEFIZLTLEEN, Zodkfr s
. RO 2ODREONTINNIHET D ENTEET,

WHF #1108,

SAEREN D IABBER S, TIT 47« A,
JTAGT A k2 uvwr, ZOruavw 7 AL, T34 2 FIZH HEERED 5 2 JTAG T
v 7 e R— b DOND 1ATT, TCKIZANEERT, NEIZIWI LT v 7T E2 > T E
T, A LARNE X T, ZOEVEBBOERICLTLEE N,

> 2L

CEXE

Rev. 0
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(S22 Eax=a A7 | A
7 TDI I JTAGT Ak « T—%ANJ1, ZOT—F AN N, TNAARALIZHDERED 5 ITAG T
v 7« R—=FOND LARTYT, TDHIANE U HEHAT, NEIZHWT LT v T Ff> TV E
T, A LARNE X T, ZOEVEBBOERICLTLEE N,
8. 34, 35 DGND S WIRT ¥ Z VRO 7 T w o REYE,
9. 16, 17, NC Rie, ZHNDDENINES TR SN TWERAD, FFEEABICTRENATWHWET, ZhAbo
23, 25, E AN T b LN TLZE 0, ZTRHDOENIRNBEIIG LT 7 vy RICERT 5
26, 32, 38 ZENTEET,
~ 40, 43,
45
10 TDO 0 JTAGT Ak « F—4 M1, ZOT—XHIE T, T34 A LIZHHERED 5 L JTAG T3
v 7 e R—=FDOND LATYT, TDOIFHIEHE LTI, RU—F W, ZOHNET 4 Ax—
TNEN, WERTHWT LT v TEFUZ L DA - LULAT AT v 7 ENT0ET, HH LR
WeE XX, ZOVVEMBOEEICLTIEIN,
11 NTRST I JTAGTF AR« Uky bk, 20Uty hNANEUIZ, T4 2 EITHBERED 5 L JTAG T
w7 e R—TFDOAD LARTT, NTRSTIZANHAE T, WEIZTHW TV 7 U i x> T
WET, FALARVWEEXE, ZOEVERBOEFICLTLEEY, LINT—F - m2—F -« F—
KEA F—TNT 5720, NWEI—F/VIEINTRST b E=4—LTWET,
12 ™S I JTAGT AR+ E—K+ELZ , ZOF—F-ELI MAAEUIE, T30 R LICH DEED
S5EVITAGT Ny 7 « R— hOND LARTYT, TMSIZANEVFHT, WFIZIHWI LT v 7
BHZFF> TVWET, ALV E XX, 2OV EHBEOETFICLTIZEN,
13 VBAT I BH Y ERRA~DO Ny 7 VEEAT],
14 VREF 1 SMFTF Y 77 LU REBEANE Y, ZOATEEDRNE XX, AGND VAT A« 777 R~
EHEE LTSN, ROFFICLTHELL &L TEET,
15 GND_SW I WET s« 700 REEADZAA vF, ZOENINIRETF v o RV ENMTTY 77 L
VABEDCABANTYT, ZOANEEDRNE &IX, AGND VAT 4L « 757 R ~EEER
LTL7EEN,
18 VTEMP I NTC/PTC IR EERIE DI E L,
19 IIN+ I BT ¥ RO EMZEE AT,
20 IIN— I BT ¥ RV OAMZEEIA T,
21, 22 AGND S W EREIE T - a Zalg o 7 7 v REEUE,
24 REG_AVDD S WL F o L—Z N HOAF 26V T,
27 GPIO_0/IRQO/SS | 1/0 PUHT Y S VAT 0, SMIEI D IABBLR 0, ETUESPIA v & —T = —R, ZOE VI
B TY, 774NV MBI ONT—F - Uy FTE, ZOEUEIANCRESNET, 20O
BN VT v T E R o COET, R LWL XE, ZoY RO FE EIC
LTLEEY, ZO®RAEUIE, RO ZODREDONTNNIRETIZENTEET,
WHT #1100,
SEREN D IABBER O, 7T T 47 « A,
SPIAf X —Tx—A AL—7 LY A,
28 GPIO_1/SCLK 1/0 WHTHZVANIEI L, SPIA v X —Tx—A, ZOEVIFEHE LT, T744 FBLD
RU—Fv Uy hTHE, ZOEIANCRESNET, ZOEEIREBIZHTIALT v 7
BHAFH>TWET, BHLAVWE XL, OV VEHHOFEFICL TR, ZoHrY
. KO 2ODRIEDNTHNCHET D LN TEET,
WHF #1001,
SPIA YV H =T x2=A Y IT N7y 7 N,
29 GPIO_2/MIS0 1/0 WHF O Z VAN 2, SPlA v B —T x—R, ZOEVIEHAE T, FT741L LT
NRU=Fr - Vly bTH, TOEYBANRESNET, ZOEVBRIBICHNT AT v 7
B E o TOET, MALARVL T, JOEVERKOEEICLTIES Y, ZORHEY
E. RO 2ODRIEONTNINTRET D5 LN TEET,
WHF #1102,
SPIA VX —Tx—A, wAZ—ANAL—THIE L,
30 GPIO_3/MOsI 1/0 WHTCENVAAMTI3, SPIA ¥ —T =R, ZOEVFEAES T, 7740 FBET
NU—F> - Vey FTEH, ZOEVBANCERESNET, 2O BRI AT v
BHAFH > TWEST, FHLAVE XL, OV VEMHOEFICLTLEE Y, Zodfry
X, RO 2ODREDONWTNMNCEET DI ENTEET,
WHFY #1103,
SPIA v HZ—Txz—A, wAEZ—HHIAL—T AN,
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=V =2 Eig=a A7 | #H

31 GPIO_4/ECLK 1/0 WRTFV2ZNVAAIE A A 7y r, ZOEATHAY T, T 740V BIORU—F -
Vey FCHE, ZOEVEANCRESNET, TOEIINIICH NI LT » Tt a2 R > T
WET, HHLARVWEEIE, ZOVVEMREOEEIZLTIESY, ZodAYV T, k2o
DIREBONVTIMNCRET DI ENTEET,

WHT ¥ #1104,
256 MHz 7 v v 7 1177,

33 REG_DVDD S WL ¥ 2 L—Z M5O 26V H T,

36 XTAL1 0 KEFIRIR 1, SMFT K2 DR VAT, 2O IIEROFEIZL T EE N,

37 XTAL2 I KEBFEIRERA T, IMF TR ZEDRVGEIL, 2O Z DGND VAT A - 75 7 KB
LTS TEE0,

41 wu 1/0 EBEV AT v T - By, ZOEEEO EINEBIC 10kQ FAF 0 ARSI 2 H - Tk
D, VDD ~DNAHA R« FTANRTYT, ZOEUZHEH LARAWEAE., MbEELRNTL
7230,

42 VDD S WL ¥ 2 L—F ~D v T VU EIR,

44 VSS S 7oy NE#E OB, WEEL X2 L—2 D7 T 0 RERTT,

46 STI 1/0 MEET VTN T AL e A F—=T=2—AHN Y, ZOEVEFERLRVEEIE, INET
I0_VSS 7' T o v REEHE~HE L T IZE W,

47 10_VSS S EERE /O DT Ty N,

48 LIN/BSD 1/0 LINYU T e f B —T 2= ARSI, 2O IEmEEY T,

1= AN, 0= A S = B,

Rev. 0
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KRBT IHERERE

0 0
[ 1
CORE OFF
-0.5 -0.5
T VDD = 4V
-1.0 S -1.0
—
3 15 S s A ~
— ~ ~
? \ o ™ T~ cp=1
o -20 ~ £ 20
o VDD = 18V o N S~
N
-2.5 ~ -2.5 \\
cD=0
\ N
-3.0 -3.0
\
\
-3.5 N -3.5 .
-50 0 50 100 g 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 S
TEMPERATURE (°C) g VDD (V) g
8ADCEBRF v - 71y b OEERHME. 10 MHz MCU 10.ADC EFiF v~ #JIL - F 7w hxt VDD, 25°C

-1.0 -~ \
) Y —40°C
N
1.5 N

=
ERR < ~
o 25c | o~
2
6 20 ~N ‘\
\115“0

2.5 \

- \\

-35

0 5 10 15 20

VDD (V)

06847-057

9.ADCERF ¥V FJI - AT+ b* VDD (10 MHz, MCU)

Rev. 0 — 18/133 —




ADuC7033

=
AR

E#L— bk

ZEHA L — I, ADC 2NEE L7212, ADC 75 H ) fE R
NELNDLL— FE2HELET,
TDFNRALZATHALTND VT - TILZ(S-A)E B
I, ADC 7 a v b= REENHBEHEW 7L - L—
N CA— =P TNV ENETR, BEOTIHIN - T4
NAEFE->THNZET  A—FLT, 1Hz~8kHz DL
— hNTHEMRIEE Y N« T X EBRERE G 2D LEE
L ET,

V7R =T N 1L ODATINGRIOATI(IF T ADC)~E1Y
BRzbl&, TUHNV T4 VEZERIZZVT LT, O
BHLOVREREEYTEX L0 T20ERHY £9,
ADC DRER L 7 4 N EZ DEA TG LT, 2D
OEMS A 7 APMBENIRDZ ERHY FT,

B IEEMHMEINL)

{REEBE S D v 2 G S ERR N B D 3 — RO KRR ZEZ DD
T, REEEOmME L, e AF—A@E&NOa— K
AL VY% LSB TORA » R E T« A7r— (kD=
— FZ{K111...110 775 111 ... 111 E D% LSB LR A >
R)ZDNETS,

HSENT . T e A DO R—F L METERLET,

J—2RX-a—F

J—3I A« a—RiE, ADC DI EMEEZERLET, =
DOFZEIX, By METERIN, a3— RE(ADC #1550
Z2NEY hELTHELES, 2Z2C. N=/—+Iv¥
Ve a—RTHY, ADC 7V ANFPTRAET S Z L0
REEESNE T,

A2ty FRE
* 7% v PR, BP0 a2 — K& ADC AELE & H
AR D 2 — REALDEE EWR L E T,

A2y FREFYI b+

F 7%y FERZERY 7 ME, BEICHT M4 72> b
EOTEIAEW LT, ZOEEIICY-Y D LSBT
zaInE7,

A4 UBRE
A UBETADC D AR VEREZE LE T, BEBEEKLED

EED 2 KEOUEANR EHFRANR EOEEZRLET,

Rev. 0

HAhs4X
7 A4 X%, ADC AJJEED DCEED & IZHfE LTz
ADC 12— FoAi OFEMERZT 2B 1 x D) & LTHE
SNFEFT, urms TRENFET, HATRDE ms /1 X1,
WA TERIND ADC OEFREZFIR T 5 L 12D
ZENTEET,

ESIMERE= logy( T/ + R —sb - L2Sdms S R E Y R

E—Ztot—72 « /A XL, ADC ANJEEN DC D & x|
& L7z ADC )2 — R D 6.6 x TLLINIZ AL 22— K
MoRZEE LTERSNET, LEB-T, =7 tob'—
7« JA XX, 66xmms /A AL LTHESNET,

E—JZtot—7 « A XL, WA TERIND 6.6 [RHRHN
Ta—R-« 77U v hRRNADC (/A R+ 7Y —, a—K)

IIRREZFIR T DL XIS Z N TEET,
AR T Y — o a— NAERE= logy( Tk + R —sb - L2 2]

E—Z-to-E—2 « /A R)E v b

T—8Y— FTOEMRE

ADC AID =R —4
ARM 7 hRUARRISCw Y~
JTAG Joint Test Action Group

LIN =N A B —=axy ke Ry hU—2
LSB B N1 MEY b

LVF KEILE7Z 7

MCU A Zuaryirue—7

MMR AEY c =S K LIURAH

MSB & B A ME Y B

OTP TUHAA LT TT<T )L

PID PREER A1

POR NI —F v« Uty b

PSM FBFRE=F —

rms 2 L

STI UTNN e TARN A F—T 2 —A
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BERE

The ADUC7033 iZ, 12 V 7 7V r—s g v Eidoy 5V -
FEoH—DERBHIRI AT L VY a—2 g T, ZRHDF
PN L, R AREESRETO NNy T U B, B, R
RED 12V Ry T Y . N?% B EREEIOA TV Ve MZ
ToH—, MH, BT ICLTE T _RCOBREEZ N L T
WET,

ZOFNRL ANFE, MPTF AT AR EREAMET BT, 12V
NoyT UNDEHEEREZEET, NEOr— - R /7°7'7 ke
Fab—HE, 2D 16 £ b T-A ADC I 2 EIREEE2 AL
£3, ADC [ IREfEIC/ Ny T U OER, EE, mfﬁ@%@mhf
EFIRELBBBEANY TV RELIF VY77 X T4 ALET,

77 vV alEE AV ERALEZ ARMTM~ A /ooy hn—7
MCUY LB SN TWET, Zo~vAfr7uay buo—7i%, BE
Lieny 7 VEHORILEE Ae—H L - f X —axy
ey hT—Z(LIN)A > & —7 =—A %4 L7= ADUC7033 & #
Ay -z br=JRA-arba—/L- 2=y KNECU)L DD
BEOEHRICHEHENET,

MCU & ADC 7 v A7 AL, @HENEE— NEITRKAREE
HEEET— R CTEMET D LD ITEBNCRET D Z ENTEET,
BHEEET— FTIiX., MCU © 7 1 v 7 IZNBEBIEZRNS 7 = —
R ey s« —F(PLL)ZAMN LT 2048 MHz Dig k7 0y 7 - L
— M CHBEICH B S E T, HEIEBEET— FTIE. MCU i34
BN RT =X L, ADC BHase T, TYH N« a X L—HF
TxA T T« XA ~<—_ POR, VU T IViEEA X T
WELEEEDR YA 7T v LET,

ADC [T BHENMEE— F(T/N - NUS)TEET D LD ICRET 2
TENTE, flix OV VR A X MMEIZ MCU IZETD AR

ERETDLIENTEET, BT v xid, 200)1&&%*7‘7
FT— FURHEE SRHEBREN 77 2) e fH b, RO PERRERIC
o TEBREREZRELET,

WNEDZ7 727 v « 77 —b7=71%, LIN £721% JTAG > U 7T
e AP —Tz—A s F—hreRBELIA Y P—Fv -7
ZvvalEE AEYOFEXAREYFR—NLET, £/, JTAG
AVE—T2—RAENLTHREM I 2 L—Ta bR —b
LEd, ZhboREIX. ADUC7033 % ¥R — k L T 5 KAl
@ QuickStart™BHFE T A7 MZHIA F I TVET,

ADUC7033 IE 12 V v 7 UVERNLEE#EL, —40°C~+115C
ORERE TN EHE S TWET, ADUC7033 1L 115°C~
125°COBETEEL 928, MRIMEFLET,

ARM7TDMI O 7 DIBE

ARM7 =71, 32 By hOfi/MaSE v b+ 22 B 2—Z (RISC)
THYH, ARMONBERE LE L7z, ARMITDMI®IZ 7 +> « / A
2B —% TV F T, LoD R EY kR ML T—#
W ET, T K, 8, 16, F7/21E 32 £y MASARET, M
HBU—FEZIa7OMEE—FIISUT, 16y FEHIE 32y
kT,

ARM7TDMI IE. 3 812757 4 DOMRENBINE 7= ARM7 27 T
s

| system debugging

%= 8.ARM7TDMI

Feature Description

T Support for the Thumb® (16-bit) instruction set

D Support for debug

M Enhanced multiplier

| Includes the Embedded[CE™ module to support embedded

Rev. 0

Thumb E£— K(T)

ARM &L 32y FETY, ARMTTDMI 7t v ik, 16 £
MIfihEnNTE Sy Rty S THD Thumb st v b &
AR—HFLTWET, 16 Y b« AEVIZLD2— FETOEHL
9: a— RO@EEELIL Thumb fat > SOOI L Y EBLAHEIC

720 ARM7TDMI 22 7 FMAIART 7V r—3 3 T EEIZ 72 -

TWVWET,

7272 L., Thumb E— RIZIFRD 3 >DHlHIRH D £,

e ARM ZH:AT, Thumb ==— RTIXFE L& 2 7 DEZNY
BB BNEL Y 9, ZDH, ARM a2— Kix%
DT TV r—a rTHEBMICZ VT 4 hVvia—R
OVERER R b T2 2 Sl L TWET,

e Thumb s & > MZiE, WWW&‘ focfxlzoﬁ‘@ﬂﬂﬂ
NEENTWARNWEZD, FIFMLERIZIE ARM =2— R23 %
BLRBIENDHY ET,

o EIVALNEAETLE, aTIIAETINOEI VAL T 7
— a LT, £DT RLARIZH D a— REFT
LEd, Lo~y RiZ, ARM 2 — R THLHLERHY
9,

FEHBWM)

ARM7TDMI st >~ MZlZ, 32y FX32 By FORBE T4 E
v FOMHERREE 32y FXR2 By FORBETF 2L — |
(MAC)T 64 £ v FDIRFEFEREZSZ M52 4 HBENEN TS
{ERIEER N EENTOET,

EmbeddedICE (I)

EmbeddedICE & = —/Li%, ARM7TDMIIZT 55 /3y 7« R
— MEREAZ B L CVWE 9, EmbeddedICE £ 2 —/LTi, = —
P— e = ROIRERT NNy T EZARRIZT LT V—7 - FA YV
hEBERARAL b - v/xmsainm\iﬁ, hbnLrP=x
Zi%, JTAG 7T A b« R—rERALTHISNES, Yoty
X7 =7 « FA U MERFEBERAA  MCl#ET 58, FIEL
TTF Ry ZIRREIZRY T, TRy TREICRDE, Taky
Y LURHIE, 7T v 2[EE AFEY, SRAM, AEY - <wv
R LORFLRARRICT 7 BEATEL L9120 ET,

ARM7 O HI
ARM7 1Z 5 # A T DOHIFZEYR— kL, &% A TITxE L TR
WHE— FE2HFH->TWET, 20 5 A 7O ERIRLET,

o HEEIVIALTIDL IRQ, ZDEIVIALIL, HEE S
DA X FOWHEI VAL Z S —E A LET,

o EHE|DIAZRTRbL FIQ, ZDEIIARIL, F—Hik
EBELFBEET Yy ANV ENSN LA T YT —E R
LEJ, FIQIXIRQ LV @mWMELIEM 2R b E9,

o AEY TR—-NTVTZzvFLT—%),

o CREFmMDDET

o ARL—FT 4T VAT AEFFOHTEXIESY Z L
NTEBHY T MY =T E IABRSWI) 4

—WIZ, T T3 EVIALE IRQ L LTEZELETH, &Wn
BEHRNEAL OBV A LT, BIViAR%E FIQ # A4 7 & LTER
THZENTEET,

IO OBISNOBEERIEN L~ &2« 7 RL2AERIITRLET,

— 20/133 —




ADuC7033

KROBINDBEIERIERT R - TRLR

Priority Exception Address
1 Hardware Reset 0x00
2 Memory Abort (Data) 0x10
3 FIQ 0x1C
4 IRQ 0x18
5 Memory Abort (Prefetch) 0x0C
6 Software Interrupt® 0x08
6 Undefined Instruction® 0x04

LY Ry = TE) AR L RERGAGISNT, B UESIAMRE S, Iy
<7,

F QIIRTHIFDO U A ME, 0x00~0XIC IZE E SN TEY, v
— a3y XA IETHREATT, abr—ay 0xl4 SO Zor
r—3g ookt LTI, 0x27011970 7213 — - PudF = v
I ATEZRALMERHY £, ZhiiThbhne, 2—%—-
a— FRFEFENRWEZD, LIN ¥ rn—FR - E— Rk F
RS

ARM LY R4

ARM7TDMI (213 16 HOEHEL 2 & 23 Y £7, RO~R12 17
— S EER, RIBIZAZ v 7 « WAL H,  RIAIZV V7 - LIVR
X RI5 [IEfTHOGBEET I n s 70 - hor 2 Td, Vv
J s LYRAZIE, a—F—RBHE L EDT RLA(T T F
BIXOV 7 «a~xr Relo= 88 EI3bIanBAE L L &
Da~<y KPS ET,

AR T« RALEIZIE, AF v 7 DOBIEO O r— g BN
ShEd, —MIZ. ARMTTDMI Tid, X Z v 7 3E M wThEZ
RAM fEIK D fe B HEAtE S v, SEITIE U CTFICAD > THE
EESTHNEET, BIOAF v 7 NEFIIMIH L TERSNET,
HBABR v DI A XL, 2—HF—FEARET, F—F v s - TF
U —a VICFELE T, ADUCT033 Tik, A ¥ v 7 i
OX00040FFC 72> B BAME S, FIZHAWET, C DKL) REkSEE
B TCTm I I TTHEXIE, AX IR A—"—T e —1L
ROWEICHEBRTIMERSY £, 2L, i+ sar 3147
OMREITIKTFELE T,

BISNBIET D & KONOIEHEL PR XX, FIFE— RICFFE
MUV AZTEEZ ONET, T XTOHSE— RITIE, R¥
w7 WA LERINEY - LY ZZ(RUA)ITHT HE X2 N
VI LUAENHY ET(K 11), FIQ T— FTIE, EfEREY
ABALER % — T 5 LY A X (R8~RI2MEME TV ET,
FHEIT VT 4 HNIR VP AZENEZDE, TRNODL TP AHF &BfF
WEZIFETLT A ER<KHVIAREZNILTE D720, HViAH
WP 7 2 ZZxE T B INE R A NS KT HZ ENTEET,
FurS< - EF /L ARMITDMI 27 - 7—F% 5 7 F ¥ OFEH
22V TIE, ARM 4E0s B EEEEME L TV D ARM7TDMI 727 =%
New=aTE ARM 7T —FT 7 F v - v~=aT7VE5RLT
LTZEW,

Rev. 0

RO I:l USABLE IN USER MODE
R1
R2
R3
R4
R5
R6
R7

|:| SYSTEM MODES ONLY

R8_FI
RO |=z9_|=|Q
RO RI0_ F|Q
R10 Rll_FIQ R13_UND
R11 - [ R13_IRQ =
R12_FIQ R13_ABT R14_UND
R12 R13_SVC R14_IRQ
R13_FIQ — R14_ABT
R13 R14_SVC
R14_FIQ
R14
R15 (PC)
SPSR_ABT| = RIRQ
[ cesr
g
FIQ SvC ABORT IRQ UNDEFINED £
USER MODE MODE MODE MODE  MODE MODE &
®11.L YR 2
BYRAHLLTOY

FIQ DU—A Kr—A -« LA T, BRB 7 aFAF %
BT B oI E R R ERFE, PC 253 X COL YA ¥ %R
— RT5MBOREFTHHEREMSIL LDM), 7—% « TH—
NECEE, FIQ EEIRM ORI TR I E T, O OKD
D12, ARM7TDMI X 0x1C (FIQ IV iAB~_2T & « T KL A)NZH D
MEEFRITLET, KRG ety Y - A 71T 50 ¥
A7), ThbbEFEL- 2048 MHz 7 at vy - Jav /&
5 AT AT 244ps L EIZ D EF, K IRQ LA T D
FHE LR U T, FIQILEWMES AN & FF>7- 9, IRQ AL/ —
F U OBRMETEORMERLTBIEES Y2 R3bo Vo 2 L
EEEBTOIVLENDHY £, ZORKMIE. LDM <> Rafibi
WIBBIZIT 2 VA 7 VLT ENTEET, a1 FICk
ST, ZOa<wy REEbRWTa A VT 54T a v v H
STWBEDLEHY 9, BlOA T a1k, T34 A% Thumb
T— R CTEMESEZ Z LT, ZOF— KT 22 %A 7 M2
LET,

FIQ #IV AL E721% IRQ BV AR DR/ LA T2 0T 51 7L
TF, TAUE. EORA T L md A i 2 B b pis
®— FEBIIAT HEH ORI Tl S E T,

BN BFET D L. ARMTTDMITERAI(GEEEM)ARM (32 £ v 1)
F— R CEMET A Z L ICEELTLEE Y, a—YF—FELIZ,
72 & ZIXEN Y IABY —E R « —F L DE[TR ETHEIZLL T,
ARM E— R/ Thumb E— R~ X5 Z ¢ N TEFET,

AEVRBA

TFxv e ) A~y T—=%T7F ¥ D ARM7 MCU a7 b RS
L. AEVIZ 2EDONAAL b nr—a s EBBOV =T T LA
CLTRAET, K 1317 X912, ADUC7033 1= % 4 f@d
Z—PF—fEIIc oy B LET, 20 4 O AT MHEEIL,
SRAM fEI., 7F v =2 /EE Bk, AEY -~ SR LURH
(MMR)BEIRICEI W M4 THZ LN TEHT,
o IZDAEY + AR—ZADIEEHED 94 KB X, W7 T v
= /EE AE VU ¥£721% SRAM ZEET 5 = &3 TX 5
LLTELRET,
e ADUC7033i%, AEV + ~ v 7 DOLEIZI MMR O 17—
a UREIEDPND 2 HE D 4KB fEI A > TRBY, 2
NERBALT, TXTORNERY 72T VOHRE L=
B —EITVET,
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e ADuUC7033 (% 6 kB ™ SRAM ZWNjEk L TWE,

e ADuUC7033 (%, 96 kB ®7 F v =2 /EE A€ ) W L T
WET, 94kB OWNE Y 7 v ¥ =2/EE A€V X, =—H—
DOBRTHZENTEET, EHIT, 2 kB 1IN —
FNVHELTHFRERTWET,

AEY - =y T TEBRINTWRWEIKICHT 2T TOT 7 &
AEAHUERITEBE AL, T—4 « THR— Mz RmAESE
ESc

AEY - TH—Tv bk

ADUC7033 DA FE URERIZY ML e ZF 4TV e Tx—<v b
ERALTCHET, 32bb, K AL MIs/IASAL - TR
LA, e AL MERKAA b o T RL R, ZTRETREE
ENTWVWET,

BIT 31 BIT O

BYTE3 [BYTE2 | BYTE1| BYTEO
: : : : OXFFFFFFFF

A
6 5 a4 0x00000004
2 1 0 0x00000000 &
- 32 BITS - g

M12YML-ZVT4TF7Y - TH&—I YL

RESERVED

OXFFFFOFFF
OXFFFF0000

MMRs

/ / RESERVED

0x00087FFF

FLASH/EE

0x00080000

/ RESERVED

0x00040FFF

0x00040000 SRAM

M RESERVED

0x00007FFF

REMAPPABLE MEMORY SPACE
(FLASH/EE OR SRAM)

06847-010

0x00000000

13.ADUC7033 A E ) - ¥ v

SRAM

ADUC7033 %, 1536 @4 —3 5 > x 32 B b= 1536 U — N THERL
EN=6kBDSRAMZHNE L TEY ., arr—3 3 0x40000 (AL
BEHTWET,

RAM AR—Z|L, F—HF « ATV LERMET 0 7T h « A=
LLTHERTAZENTEET,

SRAM 78 32 &'y MEDAEY « T LA L LTHRENTWDIHEE
121X, ARM =— Ri% SRAM 72> HEBR KT 1 v 7 #E TETT
52 EMNTEET, SRAM 1L, FiAaEZEEE7e 8, 16, 32 £ b
DET A NTT,

BEE
ARM BIA_7 ZiE, AT « T LA DJEERT KL A 0x00000000
~7 R L A 0x00000020 |ZAE S CVET,

Rev. 0

TI7ANERELT, Vky MNEZ, 77 v ¥ a/EE A€ VILimEM
127 K L 2 0x00000000 (ZHELE S UET,

SRAM %7 K L Z 000000000 ~im BT FFALE S 2 2 LA TEET,
INEITH & EFiE, OxXFFFF0220 124> %5 SYSMAPO MMR D E > | 0

vy hLET, 77 v a/EE AE Y % 0x00000000 ~FE 7 & &

X, SYSMAPODOE > F 0% 27 U T LET,

RAM % 0x00000000 ~F#cE L C ADUC7033 OE| W iAB L A T
VERELTOZEDEE LWEAERHY £, ZhE, =— K
7V 32y b ARM E— RTEITT L &, K2 7HENATHRE
Rl=OTY, FISNBRBEAETDHE, I TIET 74/ T ARM £— K
127252 LT, BELTLEEW,
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BERESIE

ADUC7033 CTU & v "NRFET D &, HWHIFE X ALFALDONEL
HEa— FOETZBECEES L ET, ZHIEFREE A —Fun
FEnTndZ EiZEb L, 2—Y— - a—F Ko7 78275
ZLIFTEFEHA, ADUCT033 23/ —< /L - E— ROHPE, H—X
NDRT —F VBREN—F B EIT L%, 7 KL % 0x00000000
DIVEYF R_RTEAD LT, 22— =DV &y ML —
FroEFEITLET, Vky MEIZ, 7T vV 2/EE AT UNR AT
U eTULADEWMIZI T =Dz, Uiy k- b—F 3%
7T v 2/EE AFYNICEZATLKLERD Y 9,
AREa~Y NE, 37 —SNEARESNTAEY -7 A
B THARL, 77 v 2/EE AEY OHT KL ANSLFETT
HZUENRBYET, 2L SRAM IZE WX 5N TLES -
HTT, IT—ENluelr—Ta rnboa— KaEETHICHEB
BEMENFEITTEND L, TV T2 FIT—H « TR— "0 RAT
D, FTREERW T T AEENRRELET,

TRTOREO Yy S, SENICT T vV 2/EE AE ) A FE
U -7 LA OEEICHEE L £,

Rev. 0

SYSMAPO LY R4

£ SYSMAPO

7 K OxFFFF0220

LA

F T =L D ER

* b

il

7 U mAEE R

+ X

F&RE: IO B8EYy b LVREEMH L, a—HP— - a— K

5. RAM ¥£72137 7 v ¥ 2[EE A€ Y « AR—A%&T |
LA 0x00000000 5 Bt 4% ARM AEY « ZAN—2
DIEE~FRAET D Z LN TEET,

% 10.SYSMAPO MMR @ E v +5#BR

Bit Description

7tol Reserved. These bits are reserved and should be written
as 0 by user code.

0 Remap Bit.
Set by the user to remap the SRAM to 0x00000000.

Cleared automatically after reset to remap the
Flash/EE memory to 0x00000000.
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Yty b

Nty b, NU—F - Uy b, UryF Ry T Uty
M, Y7+, T7 - Uty b 4EEOY Yy FB3HD 9,

RSTSTA Lo 2 Z1Z, ERio) vy MNRERZFRL, 22— — -

I— KL EXIAAT, Y7 =T Uy b AV N2
WEEEHZ LB TEET, OXFFFF0234 @ RSTCLR MMR (2 0 23
AL e, TOLYRZDOE Y vEZ VT THIENTEET,

RSTCLR Ot v F#RiZ, RSTSTA O v FFORICKBRSLET,
INLOLYAZE Yy MM —E R « L—F U NTHEHL
T, Vey FNERABETHZENTEET, 4BETXTO Yk
R e AR NOERER 12IORLET,

RSTSTA LR %

4, i RSTSTA

7 RLR: OXFFFF0230

T 7 4L Ml Uty hDFA SIS

Tk R Eitze =3l =

THERE: P8ty RSTSTA LY R &L, HEIDOU &

v kAR FORRERRL, 2 =
—FBBEXAAT, YT b7 - Uk b
EBI S5 2L bTEET,

RI2Z.TNRA R -ty hOEK

RSTCLR LR &

4, BT RSTCLR

7 KL A  OxFFFF0234

TR EEXIAHEH

HRE: ZD 8 By MEZRALFN LT ALIL, RSTSTA N

OIETHE Y ha7 VT LET,

% 11.RSTSTA/RSTCLR MMR @ £ MEiiFA

Bit Description

7t04 Not Used. These bits are not used and always
read as 0.

3 External Reset.

Automatically set to 1 when an external reset occurs.
Cleared by setting the corresponding bit in RSTCLR.

2 Software Reset.

Set to 1 by user code to generate a soft-
ware reset.

Cleared by setting the corresponding bit in RSTCLR.

Watchdog Timeout.
Automatically set to 1 when a watchdog timeout occurs.
Cleared by setting the corresponding bit in RSTCLR.

0 Power-On Reset.
Automatically set when a power-on-reset occurs.
Cleared by setting the corresponding bit in RSTCLR.

LRSTSTAND Y 7 b =7 « Uty k- By kLY hERTWBEHA, 20D
By h& 27 U7 LZARAWRSTCLRICEZIAAZITH)E, Y7 hy=T - Uky b
NHEAELET,

Impact
Reset External Reset All External Reset All HV RSTSTA
Reset Pins to Default | Kernel MMRs (Excluding | Indirect Peripherals Watchdog SRAM | (Status After
Source State Executed RSTSTA) Registers Reset Timer Reset Valid® | Reset Event)
POR Yes Yes Yes Yes Yes Yes Yes/N RSTSTA[0] =1
02
Watchdog Yes Yes Yes Yes Yes No Yes RSTSTA[1]=1
Software Yes Yes Yes Yes Yes No Yes RSTSTA[2] =1
External Pin Yes Yes Yes Yes Yes No Yes RSTSTA[3] =1

LINZ Y ra—RE%EOY &y hOBE . RAM TS,

ZSRAM ~D T, LVF 234 F—7 /L SR TW DA, HVSTAL6] DEIZHESE, HVCFGO[2] &2 » TLVF A 2 —7 45 L, LVF AT —& X « £y k HVSTA[6]75 1 D
BAVPRYUEY R AD=ZALZLY SRRMAESNTLEI ZL1EHY FHA, B OWTIL, Low Voltage Flag (LVF) D& 27 v 3 V&I,

Rev. 0

— 24/133 —



ADuC7033

299w a/EE AE)

ADUCT7033 13X 75 v o /EE A EVHIFAZBRA L TH Y, REERME
DAY —F%y FEEZAARAGERATY « AXR—ZEEM LT
WET,

EEPROM L [RHEICT7 T v « AEVE, XA b« LLTA Vv
VAT AFEZIAZRNDARETY, 2L, EXADRNICHERLL
T, ZOMERFL—Y  Tony 7 BATETENET, 20k
OIZ, 77 v vz AEVIET7T vV 2/EE AEY & LI T
*7,

EIRELT, 77 v afEE AE VX, RERE 40P —F> b
LTEIALMAE, BERBE, KMEK CHLEBNRAEY « T34
ZNZINE DT, ADUCT033 127 T w3 2 /EE A & U Hifli & i
FTHrZEICEY, VE—FEIME/ —FRTUOLUHA L - TuT T~
TNV OTP)TNA AT H L, AP —Fy hCTT s
T a— REMEEHTHILENTEDEIITRVFELE,

7F v 2 [EE A E U ITWERAYIC 0x80000 (ZALE STV Ed,
— R+ Uty bT, #HEAMIC 0x00000000 ICHE SN ET, T
DT7F vV 2EEAEY « v — a3 VOHKROT 7 4L MEX
OXFF C9, 77 v ¥ =/EE A€ VX, 8/16/32 £ hDEZ A bk
THAHIABAHET, 16 B b « B XA N CEIARTRETY, 7
T w2 [EE AE VX, EEE XM 10,000 YA 7 L OERK T,
ZDOEMIL, FNA MIHELEZALDPBRY K S A BT
SWTWET, VY7 by =T CILEMFERMAT S L. 10,000 Y
AN EOEEEZ B ERIECTE ET,

SGUHAL N a— REFTRRIC T 5 v L alBE AEVICTF — 2%
EXIADI L TEES, | HEXIE BNy T - RT A—
B oo TR ERFT D ENTEET,

77 v alEE A &KE, 2a—F—da— FBXORERET
—HDAEFVELTCHEI ZENRTEET, ARM 22— RIIFE L A
N2 T ED, T—FL 70T LOMITENMNIHY F
Th, 77 v 2lEE AEY OEEOEIZ 16 £y N T, ZHUL,
ARM E— K32 By M) TiE, FMA 72y FT7 T v =
[EEXEVE 20T VAT HIENMLETHLI EE2EWRLET,
2048 MHz LI FOMHECTEIET D & XX, 77 v =/EE A€ -

aryiua—JiF, a7 -suyrs0 1 BAHPNT 2 DBED 16 £
ke n—7U—=FB2E vk ARM i a— RO—#B) % k7 A
TLYMIT7 2y FTEET, LEN-T, 2048 MHz LA T DM,
4725 CD >0 TiX, ARM E— F&#425 = Lt SnE
9, 20.48MHz BifEDHA. T72b5H CD = 0 OfAIZIL. Thumb
T— N CEESES Z LR SN E T,

DT T 2EE AEY DR— - YA XL 512834 R TF, —
BRI, 799V 2EEAEY « ar ha—IR/L—UrkHEETSH L
X%, CDIZMERIfRIC 20 ms # 2L FE9, CD =0, 1, 2, 3T 16
By b U—REEXALEZT 50pus &, CD =4, 5 TiX 70ps
Z, CD=6T|Z80 ps%, CD=7TIT 105 ps &, ZNEFNELE
7,

15016 By bk malrr—ya ikt LTHEEHEEORIZ 2 172
FEZADLZENFEETT, T7hbb, By MR TIEARL A
B AL C OE T T B Z L B W R T O,

1o0ulr— a2 X LT 2RI EEZADGEARICIE, 77 v
2[EEAEY « X=VONEEZWET 08350 £,

LIN f v % —7 = —AF 3N JTAG A— FE2&RE LTI T
e gra—R-E2—FREfI L, 77 v afEE AE VKL
TA Y P —Fy NCTEALEITHI ZENTEET,

Rev. 0

SUYFIL - Fooa—TF4 oA vY—Fv k- FASTSE
> 49)

ADUC7033 TiE, LINE Y 3o Ta— R&Fyra— R332 L
NTEET,

JTAGF7Y R
ADUC7033 |X, 22— KD XU ru—RETF NNy ZE2A[REIZT 5
JTAGT Ny 7 « IR— FEWNE L TV ET,

ADuUC7033 73 v < a/EE A EVY)

BB KkBDT T v 2 /EE AE Y, 47,000 x 16 B k& LTHE
RENTWET, 96 KB DN 94 kB A —H— « A_X—RXT, 2 kB
N7 —ha—=F—=[ =)« ARXR=ZHZ TR ENTOET,

Z22YYaEEAEY -avbkaA—)L- A3 —72D
r—RA
ADUC7033 tD 7 F v 2fEE AF VKT HT 7 &R &HlNIL,
NEDOAEY « arybhe—J 2k EHINES, avbhe—F
iE, 20RO Try 70 1)ELTT T v a/EE AEY 2%
FLET,

vy 01X 32kBD7TvalEE AE Y CTHERIN,
0x00090000~0X00097FFF |ZHLE SN TWET(Z DT 1 v 7 Ol L
HICTRENTND 2KB DA —F )b « A=A EERET),

vy 7 113 64kB D77 v a[EE AE Y THEKI N,
0x00080000~0x0008FFFF |2t & & a1 TV E T,

MCU 7R 1DODAEY - 7Ry I hba— REFEITLTWDHIH
IZ. WEFRIFRX ALV I ABMMO T a0y 7 CETEND D
LIZEBELTLEEN, BAEFTHOa—KERELTr Yy CTa
<V FREET AT, a7 iEa~r RRBETTHETEIEL
F9, ZFa— FOETICLETAINET,

a—H— .+ a— R, LIN, JTAG 7127 F I 71, RO MMR »»
LI END 7T vV aEE A®Y s arybo—)b e f X —T =
—AEMBHLET,

FEEXSTA (x = 0 720 1)@t LEH LY RAZ 75 v 2/EE
AEaryhrpg—)L e f L HF—Tx2—ADAT—HAZE RLE
FEEXMOD (x =0 £7/21%1):7 7 v ¥ 2/[EEAE ) ar br—/b - A
VHE—T 2 — AQEHEE— REHRTELET,

FEEXCON (x =0 F721E1): 8ty b+ a<wr K- LIRF, avv
RIEF 13T L 2 IR s v E 7,

FEEXDAT (x=0£72121):16 v b « F—& « LY RZ,
FEEXADR (x=0 %7213 1):16 'y k « 7 KL & « LY R H,

FEEXSIG (x = 0 £/ 1) 73 F ¥ - avr FRETShc L &
D2k a—F - YT RXF ¥ ERMLET,

FEEXHID (x = 0 £721% 1): MMR D, 75 v 2/EE A€V -
T— R« AR—ZADOFHRH L L EXALOEHELHE L £T,
FEEXPRO L VA X Zfii o CEEIZERE SN TWAEHAILIE, 77 &
Al A X —TNTHLEIZFEEXHID (XY 7 7 =7 « F—& 5
LLET,

FEEXPRO (x = 0 £721% 1): FEEXHID LY A X D /Ny 7 7,
FEEXHID fEOKMICEEA S ND 72D, %DV &y hENNT—F
VIFIZ FEEXHID U VA X ~HEIIC X 7 e — RS ET,

== VT T =TI, 7TV 2EEAEY - a3 bu—7
NIRTOEEFLFEZIAALYA I NV EZET LI E2HERAL
7212, PLL 28U —=F 0 U SEANERHY £, MEEZIT
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EBX ALY A ZVBRETTDHENC PLL 20U —F 0 885 L, WDEr > a TR, 77 v =2/EE A €Y a2 hr—/L MMR
7TV aEEDR—VUEEAL PPEEINDSIZENRHVET, Oy MEEICOWTEELLFHBHLET,

FEEOCON LY X% & FEEICON LY R4

EA-ip FEEOCON & FEELCON

7 R R OXFFFFOEO8 & OxFFFFOESS

F 7 3V ME: 0x07

TR LA E TR

Hne: INHD8E Yy b LYRFFa—Y— - a— b EXAEFN, 7uvy 7 0(32kB)7ry 7 1(64KB)DT T v

2/EEAFEY « ar bo—JOEEE— RE2HIE L £,

7% 13.FEEOCON & FEEICON [ZZZFAFhBa<v 2 R - a—FR

Code Command Description*
0x00? Reserved Reserved, this command should not be written by user code.
0x01 Single Read Load FEEXDAT with the 16-bit data indexed by FEEXADR.
0x02 Single Write Write FEEXDAT at the address pointed by FEEXADR. This operation takes 50 ps.
0x03 Erase-Write Erase the page indexed by FEEXADR and write FEEXDAT at the location pointed by FEEXADR. This operation
takes 20 ms.
0x04 Single Verify Compare the contents of the location pointed by FEEXADR to the data in FEEXDAT. The result of the comparison is returned in
FEEXSTA Bit 1.
0x05 Single Erase Erase the page indexed by FEEXADR.
0x06 Mass Erase Erase BlockO (30 kB) or Block1 (64 kB) of user space. The 2 kB kernel is protected. This operation takes 1.2 sec. To prevent
accidental execution, a command sequence is required to execute this instruction, this is described in the following command
codes.
0x07 Default command.
0x08 Reserved Reserved, this command should not be written by user code.
0x09 Reserved Reserved, this command should not be written by user code.
0x0A Reserved Reserved, this command should not be written by user code.
0x0B Signature FEEOCON: This command results in a 24-bit LFSR-based signature being generated and loaded into FEEOSIG.
If FEEOADR is less than 0x97800, this command results in a 24-bit LFSR-based signature of the user code space from the page
specified in FEEOADR upwards, including the kernel, security bits, and the Flash/EE memory key.
If FEEOADR is greater than 0x97800, the kernel and manufacturing data is signed. This operation takes 120 ps.
FEE1CON: This command results in a 24-bit LFSR based signature been generated, beginning at FEELADR and ending at the end
of the 64 kB block, and loaded into FEE1SIG. The last page of this block is not included in the sign generation.
0x0C Protect This command can be run only one time. The value of FEEXPRO is saved and can be removed only with a mass erase (0x06) or
with the key.
0x0D Reserved Reserved, this command should not be written by user code.
O0x0E Reserved Reserved, this command should not be written by user code.
O0x0F Ping No operation, interrupt generated.

Px I O0EIFXLIT, 7T
Zonboavy RETHEEIC,

Rev. 0

Va/EEAEY Ty 0FE T ey 1 ERLET,

FEEXCON % i HH9~ & 512 0x07 AR S E 3,
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TAHEETOARVE - -5 R
<~ AHEIY REAEDNCT 57201203, ROFRIR=a—R -
— T U ABFITLCZOBEZEEST20ERH D 7,

1. FEEXMOD®Dtwy h3%Ey FLET,

2. OXFFC3 % FEEXADR ~EX AL F 3,

3. OX3CFF % FEEXDAT ~E& X AL F 7,

4. FEEXCON (Z Ox06 % EXIAA TV AHEI~ Y R T[T

LET,

— o R4
WOFNZ~ AHEETODav R —Fr 2% R LUET,

Int a = FEExXSTA; //
FEExMOD
FEExXADR
FEExDAT
FEExCON = 0x06; //
while (FEExSTA & 0x04) {}

Ensure

FEEOSTA LY R4 & FEEISTA LY R4

EA-iip FEEOSTA & FEELISTA

7 RL R OXFFFFOEQO & OXFFFFOESQ

F 7 3V ME: 0x20

TR e LEH

HenE: INHD 8y MatAHLEAL YA Z [ Ta—H— -

HAED AT —H 2% KR LET,

£ 14.FEEOSTA & FEE1ISTA M& MMR O E v b EHER

Mass
// Wait for command to finish

FEEOCON %~ C~AWEa~vr REFEFT+ 5 L 213, FIL 64
kB DEX AL 2T 4 A —T LT HMERHY £, Thb
+,, FEE1HID/FEE1PRO |Z OXFFFFFFFF 3% E L£4, N a EIT
T DI, EICREEMRERT D0, FILMEIT FAL 64 kB %
HWELET,

cleared

0x08;
OxFFC3;
0x3CFF;
command

FEExXSTA is

erase

A= FOBHEAMSN, 7T vV 2EEAEY - 3y bRr—F0

Bit Description*
7t04 Not Used. These bits are not used and always read as 0.
3 Flash/EE Memory Interrupt Status Bit.

register is set.
2 Flash/EE Memory Controller Busy.
Cleared automatically when the controller is not busy.

1 Command Fail.

0 Command Successful.

Set automatically when the Flash/EE memory controller is busy.

Set automatically when an interrupt occurs, that is, when a command is complete and the Flash/EE memory interrupt enable bit in the FEEXMOD

Cleared automatically when the FEEXSTA register is read by user code.

Set automatically when a command written to FEEXCON completes unsuccessfully.
Cleared automatically when the FEEXSTA register is read by user code.

Set automatically by MCU when a command is completed successfully.
Cleared automatically when the FEEOSTA register is read by user code.

YxIZOFELIZIT, 799 ¥ a/fEAE) Tuy 27 037 uy s 1 2FLET,

Rev. 0
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FEEOADR LY X4 & FEEIADR LY R4 FEEODAT LY X% & FEEIDAT LY R4
AT FEEOADR & FEE1ADR
5 7 4 b b 0x0000 (FEEIADR), FEEOADR (ZoWTik, ¥ A 7 kLR OXFFFEOEQC & OXFEFFOESC
il 7 LikH| FEEOADR D& 7 3 3 58, .
. = 7 % L k  0x0000
7 Ik R PiArE X A HE i
*ﬂﬂ'éﬁ'é Z D 16 E“) }\ . \/f/\‘x&ﬂi\ FEExXCON %1%’)‘( 7 A g)ﬂiy’\fg%ﬂ‘ﬁg
FATSNTRTDT T v v a[EE A<y RR4L e B . . _ .
FRt 5T B LR A L HERE: _@}etyb;yyx&ﬁ\77zynEEf%
VaxtR e T o0 LIEZIADLT — X ZMHML
ESc N

FEEOMOD LY X% & FEEIMOD LY R 4%

A AT FEEOMOD & FEEIMOD
7 RV A: OXFFFFOE04 & OXFFFFOE84
F 7 v MiE: 0x00
TR P EE AR
Fne: INEDLTPAZFa—Y— - a— NpLEZAEN, 7T vV alEE AEY - ar be—J08FE— FERELE
R
% 15.FEEOMOD & FEEIMOD M4 MMR @ E v EiBA
Bit Description*
15:7 | Not Used. These bits are reserved for future functionality and should be written as 0 by user code.
6,5 Flash/EE Security Lock Bits. These bits must be written as [6,5] = 1, 0 to complete the Flash/EE security protect sequence.
4 Flash/EE Controller Command Complete Interrupt Enable.
Set to 1 by user code to enable the Flash/EE controller to generate an interrupt upon completion of a Flash/EE command.
Cleared to disable the generation of a Flash/EE interrupt upon completion of a Flash/EE command.
3 Flash/EE Erase/Write Enable.
Set by user code to enable the Flash/EE erase and write access via FEEXCON.
Cleared by user code to disable the Flash/EE erase and write access via FEEXCON.
2 Reserved and should be written as zero.
1 Flash/EE Controller Abort Enable. Set to 1 by user code to enable the Flash/EE controller abort functionality.
0 Reserved and should be written as zero.

P O0EAIFLIT, VI vy a/lEARY Tuy s 0kidTuy s 12K LET,

Rev. 0

— 28/133 —




ADuC7033

759 Ya/EE A EYDEF2) T«
a—HF—nHEMAFRER 94 KkB D75 v 2/EE AE VL,
FFEOHID L'’ A2 & & FEEIHID L ¥ R & % {fi - CTHid M LR IE & &
FIABERILFATH N TEET,

71w 7 0T, FEEOHID MMR 72330 kB D7 5 w3 2 /[EE AE Y
ERELET, ZOLTVAXOEY R0 ~Ew k2843, =0
~R— 57 OEIAAEELEEZITONET, FEY R 2 =21
KB)Z{R#ELEJ, By b 29~ v k302, ThEh~— 58 &
N—U B HFEELET, Thbb, £y B 1= 450 512
NA POEERABLZEIELET, ZOLYRZ(Ey k 31)O MSB
1T, JITAGRRA T v v 7 ONFHAHEN D DEEEIELET,

FEEOPRO L2 %%, FEEOHID MMR O E v FE#EEZIF—LF
9, FEEOPRO MMR %19 &, %D \U—F v E/i3V k> b
RRCIREREOR ENEBNICE—FTE b ko, =2—H—-
I— R RNB 7Ty 2lEE AEY DIREEITEX 2 T 4 ORGE
a7 3T52ENTEET, ZoOFMEICEIY, 2—P—T

JOvY0DISYLaAEEAEYREL RS

FEEOHID MMR % i o> T—RAIC{REMIEDRE L T A M &ATH
TENTE DL, BTHRES AT AEBGA~HET S L &Ik
MR E X 1 v 7 (FEEOPRO )+ 25 Z N TE £7,
71y 7 1(64 kB)Ti%, FEEIHID MMR 364 kB D7 5 v 3 =/EE
AEVEFELET, ZOLIRAZOEY N0 ~Ew F 2923, <
—T 0~R—V 119 OEXALMEEELITNET, FE Y bR 43—
PR KB)EEELET, By bk 30 = 120~2— 127 Z{%
ELET, Thbb, By b 308 8=V 51231 FoEX
ABERIELET, TOLYRZ(Ey |k 31)O MSB 1L, JTAG %
HT7I vy Y alEE7 vy 7 10NGAESNSDOEEIE L £,

7w 7 0 LFEEEIZ, FEEIPRO L A 2 73 FEEIHID MMR @ £
MEFAZ I T —LE£9, FEEIPRO MMR %15 &, %D/ T —
FrFEITY By MECREMEORENABIMICE— FTX 5
Yo, 2= — - a—F 0577 v V2 /EE ATV OEEEIX
X2 VT A OREET I THILENTEET,

EA-iip FEEOHID & FEEOPRO

7 KL A: OXFFFFOE20 (FEEOHID F) & OXFFFFOELC (FEEOPRO i)
77 3L ME: OXFFFFFFFF (FEEOHID F) & 0x00000000 (FEEOPRO /)
TR Pt & W RE

THERE: INHDLYRF T —Y—

% 16.FEEOHID & FEEOPRO @& MMR O E v hE4BA

O— KB EZIAEN, 7T vV a/EEAE ) ORELZRTELET,

Bit Description

31 Read Protection.

30 Write Protection Bit.

Set by user code to unprotect Page 59.
Cleared by user code to write protect Page 59.
29 Write Protection Bit.

Set by user code to unprotect Page 58.
Cleared by user code to write protect Page 58.
28:0 Write Protection Bits.

consists of 512 bytes.

page consists of 512 bytes.

Cleared by user to protect the 32 kB Flash/EE block code through JTAG read access.
Set by user to allow reading of the 32 kB Flash/EE block code through JTAG read access.

When set by user code, these bits unprotect Page 0 to Page 57 of the 30 kB Flash/EE code memory. Each bit write protects two pages and each page

When cleared by user code, these bits write protect Page 0 to Page 57 of the 30 kB Flash/EE code memory. Each bit write protects two pages and each

Rev. 0
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JOvY 1MI7S5vaEEATYRELORA

2 Hil: FEE1HID & FEE1PRO
T RV A OXxFFFFOEAOQ (FEE1HID /) & OxFFFFOE9C (FEE1PRO Hi)
7 7 F v ME: OXFFFFFFFF (FEE1HID A) & 0x00000000 (FEE1IPRO H)
TR P EE AHE
HgRE: INHDOLYAZEa—Y— . a— FnbEZAEN, 77 vV 2/EEAE Y ORELZRELET,
% 17.FEE1HID & FEE1IPRO M4 MMR @ E v M EiBA
Bit Description
31 Read Protection.
Cleared by user to protect the 64 kB Flash/EE Block code via JTAG read access.
Set by user to allow reading the 64 kB Flash/EE Block code via JTAG read access.
30 Read Protection. This bit write protects eight pages and each page consists of 512 bytes.
When set by user code, these bits unprotect Page 120 to Page 127 of the 64 kB Flash/EE code memory.
When cleared by user code, these bits write protect Page 120 to Page 127 of the 64 kB Flash/EE code memory.
29t | Write Protection Bits.
00

When set by user code, these bits unprotect Page 0 to Page 119 of the 64 kB Flash/EE code memory. Each bit write protects four pages and each page
consists of 512 bytes.

When cleared by user code, these bits write protect Page 0 to Page 119 of the 64 kB Flash/EE code memory. Each bit write protects two pages and each
page consists of 512 bytes.
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PRI, 3 LV DORERREN H Y £,

— R e

FEEXHID MMR ~E#EX AT Z LICLY ., —HE#ELREE -
IR LET, ZOLPRXIERETH D0, H#EITT A
APNT —F o LTCNDEERTAEHTT, Zof#EIL, BRERO
FUIF TR R — FSnEtA,

F—IC & BRAREHEE

FEEXPRO #ffi o CH—|Z LD AKALR#EZE LT, (REKIEDK
Ex T w7 LET, FEEXPRO ~DMNEREZ AL —47 2 ZAD
WBERICE DN Y 7 h =T - =N ERTRESN, FRLL
% @ FEEXHID MMR % 721% FEEXPRO MMR ~D7 7 & 2 T bt
9, AHEEICED, F—DROXFFFFIZV By SN FET0, =
—HF— e TR AR—ZRLERNREEINTLENET,

=4 U Rf

KAGREHEE

X —2 & DIAKARE L FEEIC. FEEXPRO Z{# - Tk /AR RE
BELETHN, Y7 b7 =7 - ¥—0xDEADDEAD % ff 5 S D%
MNE2 Y F9, FEEXPRO EXIAL T —7 V APMRIES NI4T,
v AMETOHRF—% OXFFFFFFFF (2 U by T 52 &N TE F
T, TOHEL, 2—HP— - a— K AX—2pERB/PEINE
S

F—WERAAI—T VR ERAGEBREDRTE

1. RSB OR—DIZH)ET 5D FEEXPRO IZ
T

2. HLW(=—YP—EH) 32y b F—% FEEXADR (bt >
[31:16]) & FEEXDAT (&' F15:0DICEX AR E T,

3. 1, 0 & FEEXMOD[6:5]\Z# &A%, FEEXMOD[3]% % » b
L7,

4. 0OxOC % FEEXCON ICEXAAL T, F—
3

IRAMEAEZ HIFR £ 7213835 & &3, FEEXPRO OfEZZEE LT
MUY= R&ffid 2 ERTEET,

FIABZATVE

aw RETL

F—aFBEIAL, KARERELRET D=7 v A2 ROPNIRLET, TORBEEETIE, 77 v 2/EE ATV ORN— 4 &3—

ThaEZAREILITLET,

Int a = FEExSTA; //Ensure

FEEXPRO = OxFFFFFFFB; //Protect

FEEXADR = 0x66BB; //32 bit
FEExDAT = OxAAS55; //32 bit
FEExMOD = 0x0048; //Lock

FEEXCON = 0x0C; //Write

while (FEExSTA & 0x04){}

Rev. 0

FEExSTA is cleared
Pages[4:5]

key value (Bits[31:16])

key value (Bits[15:01)
security sequence

key command

//Wait for command to finish
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75wy a/EE AE Y QIEHEYE
FRARALEDT TGV aEETR T TA - AFEY - TULAlF, 75
vV 2 [EE A€ Y OEBEXEZ A E T — X RO 2 >OEE R
75 v afEE AF VEMEICOWT, ZARESNTNET,
EXBZEHIT, 7T vV 2/EE AFYNEL OEXIAL, FHRE
L. HEOTA 7 VEICIHZ DRE T, 1EOESEX A 7V
X, RO 4HOD—rrox g4 Xy hh LIRS ILE T,

1. =V HEE— R

2. A UMKREES — 4 v %

3. A FNEEXRABY—FT A

4, 2[FHOFHAM LIKREY —57 A

EEMEORETIEZ, 79 v 2/EE AEVHD 3 ~—I( L, &
M., EH)DOFENN—7T— K16 v MME)r s — 3 T, 0x0000
M5 OXFFFF -~ 10,000 [Fl#viRsnEd, £ LIRT LI, T
NAADT T v alEE A€ Y OEEEZEKREIL., JEDEC 7
— X AR R AR ALLT IZVERL L TiThhE 9, ORI, EIR
FPA & IR RIPH IOk Ul hEE X 2 [BI2L 10,000 [RIOFEARAS Al HE
THDHZLERLTWET,

T — A RFRERENE, 7T vV 2EE AR REZIRAEN-T—HF &
BEET 21T, ZOHAEL. TS AFHEDOY Y7 v a
IR (T) = 55°C)Ic B 5 1IEX 7 JEDEC 7 — & {3 £ i 4%

(ALLT)ICHEML L CREli S L CnET, ZOREFIEO L LT,

77 v alBE AEY ZRIROBREESEZBRETHA IV T
ARNLTtRIC, T2 R E XY 77 474 E—v a2 LT
WET, ZHE. 7T vV 2EE AFY TlE, BELZX DT LICH
EDOT —H R T — 4 2R FT 5 2 LR RSN TND 2 &
EEWRLET, 0.6 eV OIEHEILT R VFICES T — X LR FFRER]
. T OLERHEEBICEI R Z LI ERLTLESWV(X 14
ZH),

600 \
450 \

RETENTION (Years)

150 \
\\\\—

0 —
30 40 55 70 85 100 125 135 150
JUNCTION TEMPERATURE (°C)

06847-012

14.75 v a/EE AE Y OT—2 FHEERS

SRAM &£ 75w a/EE SO — FEITER
ok v a TR, FEATREN S VT 4 AARBEIZONT,
TN — g VETHO SRAM £ 7T v 2 EE DT VA -
B A DZHONWTHHLET,

SRAM M &5 DRTT

SRAM DT 7B A « FA LT 20T, 7w « ¥ A7 UIdHN
49 ns THDHIEH, SRAM D LOMB 7 =y T 1 7ayy -4
AINELET, 2L, menATY - T—20FAHLERIT
EBXAREZEGLHE. T—4 SRAM NIZh D L x1T, &Hic 1

Rev. 0

FA 7 NVBMENET, T—FNT7 T v =2/EE AT VNIZH D
BlE., 77 vV a2EE D R By b e F—=FEZE T DI,
Ehic2d A7 BEMENET,

arvbhu—l - Ta—ma(l XTI UFH)TIR, T2y T
DD LA TINEFH LT ENAL T T U ~BEEATD
2V A I VBB LET,

759 a/EEhDDETT

MENIBEY hTHD Thumb E— FTlE, i %E 7 =vFT57=
DI 1A ZIVRMBETT,

CD=0D ARME—RTlE, 2ty M aE 7= v FT5H720I
2V A INANKETT, CD>0TIE, 77 vV aEEXAEY DI 1
v JRENN 7 VEHE TR 72, 7=y TORDITY A 7B
MENDIVEETHY FHA, IHIZ, EFED CD By MAICX L
T T—HET 7 EATHHNCT v K« 24 LABBETT,

F—H  AEY L LTI T v 2EE ZEmB L ETTH & X3,
A IVTENE—RELBRLTT, #7008 ba—
Ve 7 —MmBTHDIHARIE. TS T L HT U ADOHFLNT
FLAZT a— 5720128612 1A 70, ZDH%, CD =
0DEE, AT TALEBRDDT-DIZAYA T IVBLETT,

a7 - LYRZOBREUET BT — ZLEGH TR, s ay S -
YA 7 NVOBIMTH Y EHA, T —FEEMFITIHIEMETH D
7o, KIBIELHET,

% 18.ARM/Thumb E— R TORERHNRETH A 7 LK

Fetch Dead
Instructions Cycles Time Data Access
LD 2/1 1 2
LDH 2/1 1 1
LDM/PUSH 2/1 N 2xN
STR 2/1 1 2 x50 ps
STRH 2/1 1 50 ps
STRM/POP 2/1 N 2 x N x50 ps

I<N<16DLX, N=vLFF )L a—RRANTHALETE—NE
TR NT ENsT—7 5,

FT AN TIE, 7T v 2/EE DWHEFRITEZ ALY A 70,
77 v ¥ alEE a— ROFATR—REL s ET, ~—Y(B12 N
A MWHEEYA 712 20 ms 2, U— R(16 vy h)FEZALa~
YRIZIE SO us . ENEFNELET, EL, 7T v V2 /EED
HWERIEXABYA T NVEITPIZ, A 3=V ENTE VAL E
ARM 27032175, 79 v 2lEE 2y ha—F | 3HEEXIA
B AT NETHR—FIEET, LER->T, ARMT (FE B IZE|
VIABY—ERAEITH ZENTE, ZO% T T v 2EE a~v R
OMVRLIATICRD ZENTEET, 7HA— FEIEICIE 107 2
o7 YA I NEELET, TR— FIMERRARERSES., 77
v 2 lEE EEAHT— KL SRAM 76 DRGNS E Y AR L —F
ZEITTHIENTRETH D20, I TIZEBIZE Y AR &P —
ERTHIENTEET,

ADUC7033 A—=IL

ADUC7033 (X, 77 v ¥ =/EE 22— K « A~X—2D k¥ 2kB (27
—XNVERELTHNET, Uty MR, 200 — R VIEHRIRIC
Xy VT L= alSNeT—FEA—TI— T —H « AN—A
SHExZ ONESRY 72T ~ab—LEF, h—F k) $x
V7= arE3ndX) 727 Vv ERIRLET,

BT = —(PSM)

RS IR AR

ESIEE =W ¢/

REG_AVDD/REG_DVDD
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EHBENY 77 Lo AEBIE
=<)L+ T— R )77 L REFE
FBIWADC (7Y FEHF A L)
BENRE ADC (A7 Y F&EFAL)

H—FIVINHEHRFET, POR 7 7 4+ /v MEE TR 52— % —
MMR % RIZR LET,

RO~R15

GPOCON/GP2CON

SYSCHK
ADCMDE/ADCOCON
FEEOADR/FEEOCON/FEEOSIG
HVDAT/HVCON
HVCFGO0/HVCFG1

T3LD

Rev. 0

ADUC7033 1%, LINZ o —Z WL TWEd,
H—FIVETOT7a—F vy — &KX 15 ISR LET, I—F/LDH
EDOLEY a %, # 100 (I3 X 912, SYSSERL 2545
ZENRTEET,
H—=FNVEATH, U v F Ry« AL~ — 3T 7T 4 7 THA
LT 7 NEEA 30 ms ICRESNTWET, Zhicky, h—x
JNTTZ T —RNREAE Lz L &, ADUCT7033 A HEMIICHESREIZY &
vy hENET, POR VLY MM, UrvTF Ry d « XA~—(Fh
— e A= RPET LTz E, T ATV ENRET, tho
TRTCOV Y bTIE, VA vy TF Ko F « XA —[TH—F1LD
T —HP— - a— FORTEEMHRFL, I—F LB TTHHE
AcY 7Ly a&NET, 30 ms DF/hY + v F Ky ZJAHAN %
ETT, LINZU o ua—FR--T—ROEA, vrvF Ry Z13EM
Bz 7Ly a &NET,

LIN # o v a— RERREE OB —3RVIEITRIIER 5 ms TF,
Uty hEBBELZTE, LIN X7 a—K - 2— FE2HKBE
23T T2 LiIxCEERAL

WD —FILFEITHIZ SRAMIZEE S EH A, 2 SRAM i
LIN¥ Do — R« I—RVEITHICAEREINET,

NTRST=0 D& & ThH, 7 FL & 0x14 |2 0x27011970 2>, F7-i%
7 R R X4 &L =2 0 OF = v 7 3 DMEDWF DN
ENTWVRWRY, 2—F— -« a—FNEFEITEINnEEA, T L
A OX14 ([ZZ DIERBIBH SN TV ARWVEA, 22— —« a— X
FATENT, LINF v ue—FK - F— KRB INET,

NTRST=1D & XX, 2—W— -« a— FRFIZETINET,
H—XNVFEFEE, ITAGDT 7t A FTF 4 A= —T L INET,
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INITIALIZE ON-CHIP
PERIPHERALS TO FACTORY
CALIBRATED STATE

NO YES
JTAG MODE?
NTRST =1

KEY PRESENT?
0x14 = 0x27011970

PAGE ERASED?
0x14 = OXFFFFFFFF

CHECKSUM PRESENT?
0x14 = CHECKSUM

FLAG PAGE 0 ERROR

NO /

YES
LIN COMMAND [———

RESET
COMMAND

15.ADUC7033 h—R /LD T7H—F ¥ — b
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AEY-IVvTE-LPRE

AEY « vy TR LYAZ(MMR)ARX—Z[X, MCU AEU - &
N—=2AD L 4 KB IZHEE SN TWDT2H, ARM7T 37 « LU A
2 ERBTDMET KLy 7o —R-avw REART - 2
~ U RIZEwTr ARSI ET, ADUC7033 D AEY - v v
ReLPRZ N7 OMEEZR 16 IR LET,

MMR A~_X—2Z (X, CPU & FTXTONERY 7 =T/ EDEDA
V=T x— A% LET, ARM7T 27 - LY ZZ(ARM LY R
Z¥ 7 aryTo)ZRTNTOL YR Z T MMR FEBICEE
ShTHnET,

AMMR DY Z | (3 19~% 30)0FH LWV MMR~ v 7Rt L9
\Z. MMR OF —Z X 154 8 B h) ~4 54 32 E v 1)
TEDLYET, ARM7 =270%, 32 By bOFAH L E-ITESA
BT 7 HATEED MMR (1 /A FEHEEE A MEOL YR
NNeT VR ATHZENTEET,

7meziE, BiDAEY c =T R LPRZOR®Z Vg bK 12
WRTEHIC, A LERIZ, VMV T 4Ty - 74—
<y MIH—&ENET, 270, ARM7T a7 16y b -T2
AEHEST 4L F@B2EY MMREZ7 27X L L) 45L&,
TT—=NFEAELEYT, 32E v b MMRIZHT5(16 B> F)FEXGA
BT IR ADEE, EAL16Ey M ONEEAENET, 322
F MMR (2332 16 B b L7 7 B A0HAIZIE. MMR
D16y NETPFHAHINET,
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OXFFFFFFFF = === === === ===~ ,
I 1
OxFFFF1000 [ | AsH cONTROL
INTERFACE
0xFFFFOEDD
OXFFFFOD50
GPIO
OXFFFFOD00
! 1
OXFFFFOA14
SPI
OXFFFFOAD
OxFFFF0894 SERIAL TEST
INTERFACE
OxFFFFo8e0 | |
0xFFFF0810
HY INTERFACE
0xFFFF0800
1 1
OXFFFFOT9C e
HARDWARE
0xFFFFO780 |
0xFFFF0730
UART
0xFFFFO700
1
0xFFFF0580
ADC
0xFFFFO500
OXFFFF044C L AMD
OSCILLATOR CONTROL
0xFFFF0400
1
O0xFFFF03%4 [ GENERAL-PURPOSE
TIMER 4
0xFFFF0380
0xFFFF0370 WATCHDOG
TIMER 3
OxFFFF0360 | |
0xFFFF0350 WAKE.UP
TIMER 2
0xFFFF0340
! 1
0xFFFF0334 [ GENERAL-PURPOSE
TIMER 1
0xFFFF0320 |
OxFFFF0318
TIMER 0
0xFFFF0300
1 1
OxFFFF0244 REMAP AND
SYSTEM CONTROL
OxFFFF0220
0xFFFF0110 \NTERRUPT
CONTROLLER
0xFFFF0000

05847014

X 16. £&RIZdH 5 MMR OEE
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£Z£MMR®DY R+

RO MMRDOETIE, TRV A% 16— R TRLET, 778X - 44 7L LT, RIFFAHLEZ, WITEEIALEZ, RWIEHAEE
. ENTENERLET,

£ 19.IRQ 7 KL X - R— X = 0xFFFF0000

Access

Address Name Byte | Type Default Value Description

0x0000 IRQSTA 4 R 0x00000000 Active IRQ Source. See the Interrupt System section and Table 50.

0x0004 IRQSIG* 4 R Current State of All IRQ Sources (Enabled and Disabled). See the Interrupt System section
and Table 50.

0x0008 IRQEN 4 RW 0x00000000 Enabled IRQ Sources. See the Interrupt System section and Table 50.

0x000C IRQCLR 4 W MMR to Disable IRQ Sources. See the Interrupt System section and Table 50.

0x0010 SWICFG 4 W Software Interrupt Configuration MMR. See the Programmed Interrupts section and Table
51.

0x0100 FIQSTA 4 R 0x00000000 Active IRQ Source. See the Interrupt System section and Table 50.

0x0104 FIQSIG 4 R Current State of All IRQ Sources (Enabled and Disabled). See the Interrupt System section
and Table 50.

0x0108 FIQEN 4 RW 0x00000000 Enabled IRQ Sources. See the Interrupt System section and Table 50.

0x010C FIQCLR 4 w MMR to Disable IRQ Sources. See the Interrupt System section and Table 50.

L AMEREAZ B (GPTO_0, GPTO_5, GPT0_7, GPI0_8) D L~LIZIKAF,

R20.VXAFTL-aAvbhaE—II - 7 RLR - R—Z=0xFFFF0200

Access
Address Name Byte | Type Default Value Description
0x0220 SYSMAPO 1 RW N/A REMAP Control Register. See the Remap Operation section and Table 10.
0x0230 RSTSTA 1 RW N/A Reset Status MMR. See the Reset section and Table 11 and Table 12.
0x0234 RSTCLR 1 W N/A RSTSTA Clear MMR. See the Reset section and # 11 and Table 12.
0x0238 SYSSEROQ! 4 RW N/A System Serial Number 0. See the Part Identification section and Table 99 for details.
0x023C SYSSER1! 4 RW N/A System Serial Number 1. See the Part Identification section and Table 100 for details.
0x0240 SYSCHK! 4 RW N/A Kernel Checksum. See the System Kernel Checksum section.

L — v 6 B,

£21.894~<— - 7 RL X - R—ZX= 0xFFFF0300

Access

Address Name Byte | Type Default Value Description

0x0300 TOLD 2 RW 0x0000 Timer0 Load Register. See the Timer0—L.ifetime Timer and Timer0 Load Registers
sections.

0x0304 TOVALO 2 R 0x0000 Timer0 Value Register 0. See the TimerO—L.ifetime Timer and Timer0 Value Registers
(TOVALO/TOVALL1) sections.

0x0308 TOVAL1L 4 R 0x00000000 Timer0 Value Register 1. See the TimerO—L.ifetime Timer and Timer0 Value Registers
(TOVALO/TOVALL1) sections.

0x030C TOCON 4 RW 0x00000000 Timer0 Control MMR. See the TimerO—L.ifetime Timer and Timer0 Control Register
sections.

0x0310 TOCLRI 1 W N/A Timer0 Interrupt Clear Register. See the Timer0—Lifetime Timer and Timer0 Clear
Register sections.

0x0314 TOCAP 2 RW 0x0000 Timer0 Capture Register. See the Timer0O—Lifetime Timer and Timer0 Capture Register
sections.

0x0320 TIiLD 4 RW 0x00000000 Timerl Load Register. See the Timerl and Timerl Load Registers sections.

0x0324 T1VAL 4 R OXxFFFFFFFF Timerl Value Register. See the Timerl and Timerl Value Register sections.

0x0328 T1CON 4 RW 0x01000000 Timerl Control MMR. See the Timerl and Timerl Control Register sections.

0x032C T1CLRI 1 W N/A Timerl Interrupt Clear Register. See the Timer1 and Timerl Clear Register sections.

0x0330 T1CAP 4 R 0x00000000 Timerl Capture Register. See the Timerl and Timerl Capture Register sections.

0x0340 T2LD 4 RW 0x00000000 Timer2 Load Register. See the Timer2 or Wake-Up Timer and Timer2 Load Registers
sections.

0x0344 T2VAL 4 R OXFFFFFFFF Timer2 Value Register. See the Timer2 or Wake-Up Timer and Timer2 Value Register
sections.

0x0348 T2CON 2 RW 0x0000 Timer2 Control MMR. See the Timer2 or Wake-Up Timer and Timer2 Control Register
sections and Table 55.
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Access

Address Name Byte | Type Default Value Description

0x034C T2CLRI 1 w N/A Timer2 Interrupt Clear Register. See the Timer2 or Wake-Up Timer and Timer2 Clear
Register sections.

0x0360 T3LD 2 RW 0x0040 Timer3 Load Register. See the Timer3 or Watchdog Timer and Timer3 Load Register
sections.

0x0364 T3VAL 2 R 0x0040 Timer3 Value Register. See the Timer3 or Watchdog Timer and Timer3 Value Register
sections.

0x0368 T3CON 2 RW 0x0000 Timer3 Control MMR. See the Timer3 or Watchdog Timer, Timer3 Value Register, and
Timer3 Control Register sections and Table 56.

0x036C T3CLRI* 1 W N/A Timer3 Interrupt Clear Register. See the Timer3 or Watchdog Timer and Timer3 Clear
Register sections.

0x0380 T4LD 2 RW 0x0000 Timer4 Load Register. See the Timer4 or STI Timer and Timer4 Load Registers sections.

0x0384 T4VAL 2 R OXFFFF Timer4 Value Register. See the Timer4 or STI Timer and Timer4 Value Register sections.

0x0388 T4CON 4 RW 0x00000000 Timer4 Control MMR. See the Timer4 or STI Timer and Timer4 Control Register sections
and Table 57.

0x038C T4CLRI 1 w N/A Timer4 Interrupt Clear Register. See the Timer4 or STI Timer and Timer3 Clear Register
sections.

0x0390 T4CAP 2 R 0x0000 Timer4 Capture Register. See the Timer4 or STI Timer section and Table 57.

B A VINZY 5T

% 22.PLL R—X - 7 K L X= OxFFFF0400

Access
Address Name Byte | Type Default Value Description
0x0400 PLLSTA 4 R N/A PLL Status MMR. See the PLLSTA Register section.
0x0404 POWKEYO0 | 4 W N/A POWCON Prewrite Key. See the POWCON Prewrite Key POWKEYO0 section.
0x0408 POWCON 1 RW 0x79 Power Control and Core Speed Control Register. See the POWCON Register section.
0x040C POWKEY1 | 4 w N/A POWCON Postwrite Key. See the POWCON Postwrite Key POWKEY'1 section.
0x0410 PLLKEYO 4 W N/A PLLCON Prewrite Key. See the PLLCON Prewrite Key PLLKEYO section.
0x0414 PLLCON 1 RW 0x00 PLL Clock Source Selection MMR. See the PLLCON Register section.
0x0418 PLLKEY1 4 W N/A PLLCON Postwrite Key. See the PLLCON Postwrite Key PLLKEY1 section.
0x042C OSCOTRM 1 RW 0xX8 Low Power Oscillator Trim Bits MMR. See the OSCOTRM Register section.
0x0440 OSCOCON 1 RW 0x00 Low Power Oscillator Calibration Control MMR. See the OSCOCON Register section.
0x0444 OSCOSTA 1 R 0x00 Low Power Oscillator Calibration Status MMR. See the OSCOSTA Register section.
0x0448 0SCOVALO | 2 R 0x0000 Low Power Oscillator Calibration Counter 0 MMR. See the OSCOVALO Register
section.
0x044C OSCOVAL1 | 2 R 0x0000 Low Power Oscillator Calibration Counter 1 MMR. See the OSCOVALL1 Register
section.
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% 23.ADC 7 R L X + R— X = OxFFFF0500

Access

Address Name Byte Type Default Value Description

0x0500 ADCSTA 2 R 0x0000 ADC Status MMR. See the ADC Status Register section and Table 35.

0x0504 ADCMSKI 1 RW 0x00 ADC Interrupt Source Enable MMR. See the ADC Interrupt Mask Register section.

0x0508 ADCMDE 1 RW 0x00 ADC Mode Register. See the ADC Mode Register section and Table 36.

0x050C ADCOCON 2 RW 0x0000 Current ADC Control MMR. See the Current Channel ADC Control Register section
and Table 37.

0x0510 ADC1CON 2 RW 0x0000 Voltage/Temperature ADC Control MMR. See the Voltage/Temperature Channel
ADC Control Register section and Table 38.

0x0518 ADCFLT 2 RW 0x0007 ADC Filter Control MMR. See the ADC Filter Register section and Table 39.

0x051C ADCCFG 1 RW 0x00 ADC Configuration MMR. See the ADC Configuration Register section and Table 42.

0x0520 ADCODAT 2 R 0x0000 Current ADC Result MMR. See the Current Channel ADC Data Register section.

0x0524 ADCI1DAT 2 R 0x0000 Voltage ADC Result MMR. See the Voltage Channel ADC Data Register section.

0x0528 ADC2DAT 2 R 0x0000 Temperature ADC Result MMR. See the Temperature Channel ADC Data Register
section.

0x0530 ADCOOF* 2 RW N/A Current ADC Offset MMR. See the Current Channel ADC Offset Calibration Register
section.

0x0534 ADC10F! 2 RW N/A Voltage ADC Offset MMR. See the Voltage Channel ADC Offset Calibration Register
section.

0x0538 ADC20F! 2 RW N/A Temperature ADC Offset MMR. See the Temperature Channel ADC Offset
Calibration Register section.

0x053C ADCOGN* 2 RW N/A Current ADC Gain MMR. See the Current Channel ADC Gain Calibration Register
section.

0x0540 ADCIGN! 2 RW N/A Voltage ADC Gain MMR. See the Voltage Channel Gain Calibration Register section.

0x0544 ADC2GN* 2 RW N/A Temperature ADC Gain MMR. See the Temperature Channel Gain Calibration
Register section.

0x0548 ADCORCL 2 RW 0x0001 Current ADC Result Count Limit. See the Current Channel ADC Result Counter Limit
Register section.

0x054C ADCORCV 2 R 0x0000 Current ADC Result Count Value. See the Current Channel ADC Result Count
Register section.

0x0550 ADCOTH 2 RW 0x0000 Current ADC Result Threshold. See the Current Channel ADC Threshold Register
section.

0x0554 ADCOTCL 1 RW 0x01 Current ADC Result Threshold Count Limit. See the Current Channel ADC Threshold
Count Limit Register section.

0x0558 ADCOTHV 1 R 0x00 Current ADC Result Threshold Count Limit Value. See the Current Channel ADC
Threshold Count Register section.

0x055C ADCOACC 4 R 0x00000000 Current ADC Result Accumulator. See the Current Channel ADC Accumulator
Register section.

0x057C ADCREF! 2 RW N/A Low Power Mode Voltage Reference Scaling Factor. See the Low Power Voltage

Reference Scaling Factor section.

L — I 6 B,
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£ 24.UART R— X - 7 K L X= OxFFFF0700

Access Typ

Address Name Byte | e Default Value | Description

0x0700 COMTX 1 W N/A UART Transmit Register. See the UART TX Register section.

0x0700 COMRX 1 R 0x00 UART Receive Register. See the UART RX Register section.

0x0700 COMDIVO 1 RW 0x00 UART Standard Baud Rate Generator Divisor Value 0. See the UART Divisor Latch
Register 0 section.

0x0704 COMIENO 1 RW 0x00 UART Interrupt Enable MMR 0. See the UART Interrupt Enable Register 0 section and
Table 84.

0x0704 COMDIV1 1 RW 0x00 UART Standard Baud Rate Generator Divisor Value 1. See the UART Divisor Latch
Register 1 section.

0x0708 COMIIDO 1 R 0x01 UART Interrupt Identification 0. See the UART Interrupt Identification Register 0 section
and Table 85.

0x070C COMCONO | 1 RW 0x00 UART Control Register 0. See the UART Control Register 0 section and Table 81.

0x0710 COMCON1 | 1 RW 0x00 UART Control Register 1. See the UART Control Register 1 section and Table 82.

0x0714 COMSTAO |1 R 0x60 UART Status Register 0. See the UART Status Register 0 section and Table 83.

0x072C COMDIV2 2 RW 0x0000 UART Fractional Divider MMR. See the UART Fractional Divider Register section and

Table 86.

K25.LINN—KRD 7

RHIR— X - 7 K L X= OXxFFFF0780

Address Name Byte | Access Type Default Value Description

0x0780 LHSSTA 1 R 0x00 LHS Status MMR. See the LIN Hardware Synchronization Status Register section
and Table 93.

0x0784 LHSCONO | 2 RIW 0x0000 LHS Control MMR 0. See the LIN Hardware Synchronization Control Register 0
section and Table 94.

0x0788 LHSVALO R/W 0x0000 LHS Timer0 MMR. See the LIN Hardware Synchronization TimerO Register section.

0x078C LHSCON1 RW 0x32 LHS Control MMR 1. See the LIN Hardware Synchronization Control Register 1
section and Table 95.

0x0790 LHSVAL1 RW 0x0000 LHS Timerl MMR. See the LIN Hardware Break Timerl Register section.

0x0794 LHSCAP R 0x0000 LHS Capture MMR. See the LIN Hardware Synchronization Capture Register
section.

0x0798 LHSCMP 2 RW 0x0000 LHS Compare MMR. See the LIN Hardware Synchronization Compare Register

section.

K26.FEF( VA2 —TT—R -

N—X - 7 KL A= 0xFFFF0800

Address Name Byte | Access Type Default Value Description

0x0804 HVCON 1 RW N/A High Voltage Interface Control MMR. See the High Voltage Interface Control
Register section and Table 71 and Table 72.

0x080C HVDAT 1 RW N/A High Voltage Interface Data MMR. See the High Voltage Data Register section and

Table 73.
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® 27.STIR—X - 7 K L X= OxFFFF0880

Access
Address Name Byte Type Default Value Description
0x0880 STIKEYO 4 W N/A STICON Prewrite Key. See the Serial Test Interface KeyO Register section.
0x0884 STICON 2 RW 0x0000 Serial Test Interface Control MMR. See the Serial Test Interface Control Register
section.
0x0888 STIKEY1 4 W N/A STICON Postwrite Key. See the Serial Test Interface Keyl Register section and
Table 91.
0x088C STIDATO 2 RW 0x0000 STI Data MMR 0. See the Serial Test Interface DataO Register section.
0x0890 STIDAT1 2 RW 0x0000 STI Data MMR 1. See the Serial Test Interface Datal Register section.
0x0894 STIDAT2 2 RW 0x0000 STI Data MMR 2. See the Serial Test Interface Data2 Register section.
% 28.SPI X—X - 7 R L X= 0xFFFFOAQ0
Access
Address Name Byte Type Default Value Description
0x0A00 SPISTA 1 R 0x00 SPI Status MMR. See the SPI Status Register section and Table 90.
0x0A04 SPIRX 1 R 0x00 SPI Receive MMR. See the SPI Receive Register section.
0x0A08 SPITX 1 W SPI Transmit MMR. See the SPI Transmit Register section.
0x0A0C SPIDIV 1 RW 0x1B SPI Baud Rate Select MMR. See the SPI Divider Register section.
0x0A10 SPICON 2 RW 0x0000 SPI Control MMR. See the SPI Control Register section and Table 89.

% 29.GPIO X—X - 7 R L» X= OxFFFFODO0O0

Access

Address Name Byte Type Default Value Description

0x0D00 GPOCON 4 RW 0x11100000 GPIO Port0 Control MMR. See the GPIO Port0 Control Register section and Table
59.

0x0D04 GP1CON 4 RW 0x10000000 GPIO Portl Control MMR. See the GPIO Port1 Control Register section and Table
60.

0x0D08 GP2CON 4 RW 0x01000000 GPIO Port2 Control MMR. See the GPIO Port2 Control Register section and Table
61.

0x0D20 GPODAT! 4 RW 0x000000XX GPIO Port0 Data Control MMR. See the GPIO Port0 Data Register section and
Table 62.

0x0D24 GPOSET 4 GPIO Port0 Data Set MMR. See the GP10 Port0 Set Register section and
Table 65.

0x0D28 GPOCLR 4 GPIO Port0 Data Clear MMR. See the GPIO Port0 Clear Register section and Table
68.

0x0D30 GP1DAT 4 RW 0x000000XX GPIO Port1 Data Control MMR. See the GPIO Portl Data Register section and
Table 63.

0x0D34 GP1SET 4 GPIO Portl Data Set MMR. See the GP10O Portl Set Register section and
Table 66.

0x0D38 GP1CLR 4 GPIO Portl Data Clear MMR. See the GPIO Port1 Clear Register section and Table
69.

0x0D40 GP2DAT 4 RW 0x000000XX GPIO Port2 Data Control MMR. See the GPIO Port2 Data Register section and
Table 64.

0x0D44 GP2SET 4 GPIO Port2 Data Set MMR. See the GP10 Port2 Set Register section and
Table 67.

0x0D48 GP2CLR 4 GPIO Port2 Data Clear MMR. See the GPIO Port2 Clear Register section and Table

70.

LA GPIO B v D L~ LK T
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%£30.75 v ¥ a/EE R—X - 7 R L A= OXxFFFFOEQO

Access
Address Name Byte | Type Default Value Description
0x0E00 FEEOSTA 1 R 0x20 Flash/EE Status MMR.
0x0E04 FEEOMOD | 1 RW 0x00 Flash/EE Control MMR.
0x0E08 FEEOCON 1 RW 0x07 Flash/EE Control MMR. See Table 13.
0xOEOC FEEODAT 2 RW 0x0000 Flash/EE Data MMR.
0x0E10 FEEOADR 2 RW Flash/EE Address MMR.
0x0E18 FEEOSIG 3 R OxFFFFFF Flash/EE LFSR MMR.
O0x0E1C FEEOPRO 4 RW 0x00000000 Flash/EE Protection MMR. See the Flash/EE Memory Security section and Table 16.
0x0E20 FEEQOHID 4 RW OXFFFFFFFF Flash/EE Protection MMR. See the Flash/EE Memory Security and Table 16.
0x0E80 FEE1STA 1 R 0x20 Flash/EE Status MMR.
0x0E84 FEEIMOD | 1 RW 0x00 Flash/EE Control MMR.
0x0E88 FEE1CON 1 RW 0x07 Flash/EE Control MMR. See Table 13.
0x0E8C FEE1DAT 2 RW 0x0000 Flash/EE Data MMR.
0x0E90 FEE1ADR 2 RW 0x0000 Flash/EE Address MMR.
0x0E98 FEE1SIG 3 R OxFFFFFF Flash/EE LFSR MMR.
0Xx0E9C FEE1PRO 4 RW 0x00000000 Flash/EE Protection MMR. See the Flash/EE Memory Security section and Table 17.
OXOEAO FEE1HID 4 RW OXFFFFFFFF Flash/EE Protection MMR. See the Flash/EE Memory Security and Table 17.
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Z OBNHEHUL, NTC BIBICMEE L S5 FMT 1 6 S0 B+ ADCCFG[7]
HEEIFEHIZEMNTEET, ZOTT T K« AL v TFHEHEIL,

TV = a CEAEDR— R THEE NI & &I2E D 20kQ
TENTEET,

TV = a HEK IR LET,

ADCMDE[6]

06847-018

REG_AVDD 20.WET T K - AL v F OB

R
HUR ATRE AL A D& K 3110 R LT,
VIEMP |\
NTC % 31.GND_SW 0=
GND_SW
1 ADCCFGI[7] ADCMDE[6] GND_SW
§ 0 0 Floating
s 0 1 Floating
19 5MF HEE+ > Y —EE O F 1 0 Direct connection to ground
. N /L )2,
1 1 Connected to ground via 20 kQ
ZOKTIE, M NTC 28 2 SOE— RCHEMESATOET, 1 resistor

DHIX 20 kQ ONEBIRBLA vy, 2-5H TiX GND_SW %41 L TH
W I R L C0ET,
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ADC / 4 XDtkeR

7% 32, # 33, # 3412, I-ADC & VIT-ADC IZ oW TREMZRHDEH L— FTOHIIrms /A X% pV TRUET, HEIX typfETH D |
ZEAJIEE OV THELTWET, H)ims /A X%, ADC AJJFEHEN DCEHED & ZIZIUE L7z ADC 1) 22— R D434 OFEE(R (1

Iy LTHESRET, pVms & LTRENET,

RRREFRF YU RILADC D/ —TIILHEBEENE—RTOHHARMS / 14 X(Typ)

Data

ADC Input Range

ADCFL | Update | ¥23mV | +46mV | +468mV | £1875mV | +37.5mV | £75mV | £150mV | +300mV | 600 mV | +1.2V
T Rate (512) (256) (128) (64) (32) (16) (8) 5] V5 @
0xBF1D 4 Hz 0.040 uV | 0.040 uV | 0.043 puVv 0.045 pv 0.087 pv 0.175uV | 0.35uV 0.7 uv 1.4 vV 2.8 uv
0x961F | 10Hz | 0.060 uV | 0.060 uV | 0.060 uV | 0.065 pV 0.087uV | 0.175pV | 0354V | 0.7 uV 1.4 pv 2.8V
Ox007F | 50Hz | 0.142uV | 0142V | 0144V | 0.145 uV 0.170 uV | 0.305uV | 0.380uV | 0.7 pV 2.3V 2.8V
0x0007 1kHz | 0.620pV | 0.620pV | 0.625pV | 0.625 uv 0.770 uV | 1.310uV | 1.650 uV | 2.520 vV | 7.600 pV | 7.600 pV
0x0000 | 8kHz | 2.000 uV | 2.000 uV | 2.000 uV | 2.000 pV 2.650 0V | 4960 uV | 8020V | 150V | 550V | 55.0 v

MR KFFRMEIA TR T 7 v FEEHET-200 mV~+300 MV TT,

RIBEEF ¥ FRILADC D Typ fEHSIRMS / A X(ADCEET T — 42 ANHBE)

ADCFLT Data Update Rate 28.8 V ADC Input Range
0xBF1D 4 Hz 65 v

0x961F 10 Hz 65 uv

0x0007 1 kHz 180 uv

0x0000 8 kHz 1600 uv

K 34BEF v RILADC D TypEHEARMS / A X

ADCFLT Data Update Rate 0Vto1l.2V, ADC Input Range
0xBF1D 4 Hz 2.8 uv
0x961F 10 Hz 2.8 v
0x0007 1kHz 7.5V
0x0000 8 kHz 55 uv
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ADCMMR A 44— x—X

ADC %, RDEZ v a T4 5240 MMR % ffi o CTHilf#I/
EFENET,

MMR ® 72 8 By MEy FISE) TEHZSNDTXTOE v M,
77 ELTOREDIL, EVIARTIEELETA, 2O MMR
DFHL8 By ME Yy MTODNIZERSNDTXTOE y M, &
PR L 5N T, MCU 27 ~D 150D ADC E VAL AFAE L E

9, ADC E|VIAZRIZIEE LT, =—H%— « 2— R T|L ADCSTA
MMR Z X CEIVIARJRK A RET 20 ERH Y £9, % ADC
D IABRFIRIL, ADC BV IABR~ AT « LYRAZDEI v a T
5 ADCMSKI MMR Zff-» CTEBIC~ A7 T5Z &N TE

*7,

ADC DARAT—R ALY RA

ADCODAT MMR % @iA 9 &, 37T ADC ZHfER LT 1 -
vy M7V T7ENET, ERT v RNV ADC BA F—T NI
TWRWEA. ADCIDAT MMR %7213 ADC2DAT MMR % #i A H
Fe, TRTO ADCEBER LT 4 - By bR VT INET,
I-ADC & VIT-ADC OZEHT —Z RIS E D & ik, =—H— -
o— RN T ADCIDAT MMR %34 H L. ¥&kIZ ADCODAT
MMR ZataH LEd, TnEho ADC BHERLT - By b
MBI VT ENRWVIEY . HF LUV ADC ZE#ifE %1% ADCxDAT
MMR IZEXAENFE R A, ZOHANIH T 5 M — O Fs T,
ARM o7 BT = LIz EDOFT — X EREROFHTT,
ZDOEFE—FRTEH, VT4 - Ey IBRZ U TENTVRWEETYH,
ADCXDAT L ¥ 2 Z |ZEITHRHT D ADC ZBHiks B2 L TunE4,

4, i ADCSTA

7 RLR: OXFFFF0500

7 )V Ml 0x0000

T IR A H LR

Hene: ZORHAH LERAL YA XX, ADUC7033 ADC OEI{EE— REIFHED AT — X AR T D BRNRAT —F A
AN L T ET,

% 35.ADCSTA MMR D £ ~5iBA

Bit Description

15 ADC Calibration Status.

Cleared after ADCMDE is written to.

Set automatically in hardware to indicate an ADC calibration cycle has been completed.

14 ADC Temperature Conversion Error.

Set automatically in hardware to indicate that a temperature conversion overrange or underrange has occurred. The conversion result is
clamped to negative full scale (underrange error) or positive full scale (overrange error) in this case.

Cleared when a valid (in-range) temperature conversion result is written to the ADC2DAT register.

13 ADC Voltage Conversion Error.

this case.

Set automatically in hardware to indicate that a voltage conversion overrange or underrange has occurred. The conversion result is
clamped to negative full scale (underrange error) or positive full scale (overrange error) in

Cleared when a valid (in-range) voltage conversion result is written to the ADC1DAT register.

12 ADC Current Conversion Error.

this case.

Set automatically in hardware to indicate that a current conversion overrange or underrange has occurred. The conversion result is
clamped to negative full scale (underrange error) or positive full scale (overrange error) in

Cleared when a valid (in-range) current conversion result is written to the ADCODAT register.

11to5 Not Used. These bits are reserved for future functionality and should not be monitored by user code.

4 Current Channel ADC Comparator Threshold. This bit is only valid if the current channel ADC comparator is enabled via the ADCCFG
MMR. Set by hardware if the absolute value of the I-ADC conversion result exceeds the value written in the ADCOTH MMR. If the ADC
threshold counter (ADCOTCL) is used, this bit is only set when the specified number of I-ADC conversions equals the value in the
ADCOTHV MMR.

3 Current Channel ADC Overrange Bit. If the overrange detect function is enabled via the ADCCFG MMR, this bit is set by hardware if the I-
ADC input is grossly (>30% approximate) overrange. This bit is updated every 125 ps. When set, this bit can only be cleared by software
when ADCCFGJ2] is cleared to disable the function, or the ADC gain is changed via the ADCOCON MMR.

2 Temperature Conversion Result Ready Bit.

If the temperature channel ADC is enabled, this bit is set by hardware as soon as a valid temperature conversion result is written in the
temperature data register (ADC2DAT MMR). It is also set at the end of a calibration.
Cleared by reading either ADC2DAT or ADCODAT.

1 Voltage Conversion Result Ready Bit.

If the voltage channel ADC is enabled, this bit is set by hardware as soon as a valid voltage conversion result is written in the voltage data
register (ADC1DAT MMR). It is also set at the end of a calibration.
Cleared by reading either ADC1DAT or ADCODAT.

0 Current Conversion Result Ready Bit.

If the current channel ADC is enabled, this bit is set by hardware as soon as a valid current conversion result is written in the current data
register (ADCODAT MMR). It is also set at the end of a calibration.
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Bit

Description

Cleared by reading ADCODAT.

ADCEIYAHAIRI LT RE

EA-iip

TRV A
F7 v Mi:
T 'A:
THERE:

ADCMSKI
OxFFFF0504

ZOLVYAZIE, ADC BV IARFERZMEBNCA F—T VT D LEHENET, TOLIVAXOE Y MLEIE,
ADCSTAMMR®D FAL 8 E > FERIUTY, By hz—P— -« a— 05 LITREIND &, T HE 0 IAZNA
F—=TNENET, TIANETHEH, TRTOE Y b 0T, T3TD ADC |V IAHLFINNT 4 A-—T LI TWH
ESc

ADCE—RLTRA

A AT

7 KU A:
77 4 Mi:
T 7'
BEaE:

ADCMDE

OxFFFF0508

0x00

HL A & ATHE

ADC E— F MMR X, ADCH# 7 v A7 AOBFEE— REZRET L8y b« LYRAZTT,

% 36.ADCMDE WR @ E vy +5%83

Bit Description
7 Not Used. This bit is reserved for future functionality and should be written as 0 by user code.
6 20 kQ Resistor Select.
Set to 1 to select the 20 kQ resistor as shown in Figure 20.
Set to 0 to select the direct path to ground as shown in Figure 20 (default).
5 Low Power Mode Reference Select.
Set to 1 to enable the precision voltage reference in either low power mode or low power plus mode. This increases current
consumption.
Set to 0 to enable the low power voltage reference in either low power mode or low power plus mode (default).
4t03 ADC Power Mode Configuration.
00 = ADC normal mode. If enabled, the ADC operates with normal current consumption yielding optimum electrical performance.
01 = ADC low power mode. If enabled, the I-ADC operates with reduced current consumption. This limitation in current consumption
is achieved (at the expense of ADC noise performance) by fixing the gain to 128 and using the on-chip low power (131 kHz) oscillator
to directly drive the ADC circuits.
10 = ADC low power plus mode. If enabled, the ADC operates with reduced current consumption. In this mode, the gain is fixed to 512
and the current consumed is approximately 200 pA more than the ADC low power mode. The additional current consumed also ensures
that the ADC noise performance is better than that achieved in ADC low power mode.
11 = not defined.
2t00 ADC Operation Mode Configuration.
000 = ADC power-down mode. All ADC circuits (including internal reference) are powered-down.
001 = ADC continuous conversion mode. In this mode, any enabled ADC continuously converts.
010 = ADC single conversion mode. In this mode, any enabled ADC performs a single conversion. The ADC enters idle mode when the
single shot conversion is complete. A single conversion takes two to three ADC clock cycles depending on the chop mode.
011 = ADC idle mode. In this mode, the ADC is fully powered on but is held in reset.
100 = ADC self-offset calibration. In this mode, an offset calibration is performed on any enabled ADC using an internally generated 0
V. The calibration is carried out at the user programmed ADC settings; therefore, as with a normal single ADC conversion, it takes two
to three ADC conversion cycles before a fully settled calibration result is ready. The calibration result is automatically written to the
ADCxOF MMR of the respective ADC. The ADC returns to idle mode and the calibration and conversion ready status bits are set at the
end of an offset calibration cycle.
101 = ADC self-gain calibration. In this mode, a gain calibration against an internal reference voltage is performed on all enabled ADCs.
A gain calibration is a two-stage process and takes twice the time of an offset calibration. The calibration result is automatically written
to the ADCXGN MMR of the respective ADC. The ADC returns to idle mode and the calibration and conversion ready status bits are set
at the end of a gain calibration cycle. An ADC self-gain calibration should only be carried out on the current channel ADC. Use the
preprogrammed, factory calibration coefficients (downloaded automatically from internal Flash/EE memory) for voltage temperature
measurements. If an external NTC is used, an ADC self-calibration should be performed on the temperature channel.
110 = ADC system zero-scale calibration. In this mode, a zero-scale calibration is performed on enabled ADC channels against an
external zero-scale voltage driven at the ADC input pins. The calibration is carried out at the user programmed ADC settings; therefore,
as with a normal, single ADC conversion, it takes three ADC conversion cycles before a fully settled calibration result is ready.
111 = ADC system full-scale calibration. In this mode, a full-scale calibration is performed on enabled ADC channels against an external
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Bit Description

full-scale voltage driven at the ADC input pins.

ExRFroRIADCOY FA—)L- LORA

A AT ADCOCON

7 RLZ: OXFFFF050C

7 L Ml 0x0000

7R A AHE

HERE: HEIRT ¥ > F/LADC 2> hr—/)L MMRIZ, Il-ADC #RETHE&EIfED 16y b« LYRZTT,
T it ADC % ADCOCON Zffi > TR ET 5 &, BHEADC LIREADC H Yty hENET,

% 37.ADCOCON MMR ® E v 387

Bit Description

15 Current Channel ADC Enable.
Set to 1 by user code to enable the I-ADC.
Clearing this bit to 0 powers down the 1-ADC and resets the respective ADC ready bit in the ADCSTA MMR to 0.

14,13 IIN Current Source Enable.

00 = current sources off.

01 = enables 50 pA current source on IIN+.

10 = enables 50 p A current source on IIN—.

11 = enables 50 p A current source on both IIN— and IIN+.

12t0 10 Not Used. These bits are reserved for future functionality and should be written as zero.

9 Current Channel ADC Output Coding.
Set to 1 by user code to configure I-ADC output coding as unipolar.
Cleared to 0 by user code to configure 1-ADC output coding as twos complement.

Not Used. This bit is reserved for future functionality and should be written as zero.

7,6 Current Channel ADC Input Select.
00 = IIN+, IIN—.
01 = IIN—, IIN— = diagnostic, internal short configuration.

10 = Vger/136, 0 V, diagnostic, test voltage for gain settings < 128. Note that if (REG_AVDD, AGND) divided-by-two reference is
selected, REG_AVDD is used for Vger in this mode. This leads to ADCODAT scaled by two.

11 = not defined.

54 Current Channel ADC Reference Select.

00 = internal, 1.2 V precision reference selected. In ADC low power mode, the voltage reference selection is controlled by
ADCMDET[5].

01 = external reference inputs (VREF, GND_SW) are selected.
10 = external reference inputs divided-by-two (VREF, GND_SW)/2 are selected, this allows an external reference up to REG_AVDD.
11 = (REG_AVDD, AGND) divided-by-two selected.

3t00 Current Channel ADC Gain Select. Note that the nominal I-ADC full-scale input voltage = (Vrer/gain).
0000 = I-ADC gain of 1.

0001 = I-ADC gain of 2.

0010 = I-ADC gain of 4.

0011 = I-ADC gain of 8.

0100 = I-ADC gain of 16.

0101 = I-ADC gain of 32.

0110 = I-ADC gain of 64.

0111 = I-ADC gain of 128.

1000 = I-ADC gain of 256.

1001 = I-ADC gain of 512.

1xxx = I-ADC gain is undefined.
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EE/BEFvYURIADCOY FO—IL - LPRE

EA:p ADCICON

7 RLX: OxFFFF0510

F 7 4L M 0x0000

Tk A i & FIRE

HenE: EIENRET ¥ > RV ADC 2 b r—/L MMR L, VIT-ADC 2 ETHEXITMED 168y k + LY RAXTT,

T WENRE ADC 2 A X—T MT 4 Ax—T N4 % & &%, EERESRS HVCFGL[T] 2> TA R —T/UT 4 Ax—7

NTDRERDH D T,

% 38.ADC1CON MMR @ E v ~Fit8A

Bit Description

15 Voltage/Temperature Channel ADC Enable.

Set to 1 by user code to enable the V/T-ADC. When enabling/disabling the voltage channel, the voltage attenuator must also be
enabled/disabled via HYCFG1[7] if measuring battery voltage.

Clearing this bit to 0 powers down the V/T-ADC.

14,13 VTEMP Current Source Enable.

00 = current sources off.

01 = enables 50 pA current source on VTEMP.

10 = enables 50 pA current source on GND_SW.

11 = enables 50 pA current source on both VTEMP and GND_SW.

12t0 10 Not Used. These bits are reserved for future functionality and should not be modified by user code.

9 Voltage/Temperature Channel ADC Output Coding.
Set to 1 by user code to configure V/T-ADC output coding as unipolar.
Cleared to 0 by user code to configure V/T-ADC output coding as twos complement.

Not Used. This bit is reserved for future functionality and should be written as 0 by user code.

7,6 Voltage/Temperature Channel ADC Input Select.
00 = VBAT/24, AGND. VBAT attenuator selected.
01 = VTEMP, GND_SW. External temperature input selected, conversion result written to ADC2DAT.

10 = internal sensor. Internal temperature sensor input selected, conversion result written to ADC2DAT. The temperature gradient is
0.33 mV/°C; this is only applicable to the internal temperature sensor.

11 = internal short. Shorted input.

54 Voltage/Temperature Channel ADC Reference Select.

00 = internal, 1.2 V precision reference selected.

01 = external reference inputs (VREF, GND_SW) selected.

10 = external reference inputs divided-by-two (VREF, GND_SW)/2 selected. This allows an external reference up to REG_AVDD.
11 = (REG_AVDD, AGND)/2 selected for the voltage channel. (REG_AVDD, GND_SW)/2 selected for the temperature channel.

3t00 Not Used. These bits are reserved for future functionality and should not be written as 0 by user code.
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ADC Z 1 L%
4 Wil

7 FLX:

77 4V ME:
T A
HenE:

E:

LORA

ADCFLT

OXFFFF0518

0x0007

i & FIRE

ADC 7 /% MMR 1%, W ADC O & orfifee 2 Hi+ 5 16y b - LY RAZTT,
ADCFLT # 4 %9 % &, i ADC & EIERE ADC Y &y S ET,

% 39.ADCFLT MMR @ E' v 5B

Bit Description
15 Chop Enable. Set by the user to enable system chopping of all active ADCs. When this bit is set, the ADC has very low offset errors and
drift, but the ADC output rate is reduced by a factor of three if AF = 0 (see Sinc3 decimation factor, Bits[6:0] in this table). If AF > 0, then
the ADC output update rate is the same with chop on or off. When chop is enabled, the settling time is two output periods.
14 Running Average.
Set by the user to enable a running-average-by-two function reducing ADC noise. This function is automatically enabled when
chopping is active. It is an optional feature when chopping is inactive, and if enabled (when chopping is inactive) does not reduce the
ADC output rate but does increase the settling time by one conversion period.
Cleared by the user to disable the running average function.
13t0 8 Averaging Factor (AF). The values written to these bits are used to implement a programmable first-order Sinc3 postfilter. The averaging
factor can further reduce ADC noise at the expense of output rate as described in Bits[6:0], the Sinc3 decimation factor in this table.
7 Sinc3 Modify. Set by the user to modify the standard Sinc3 frequency response to increase the filter stop band rejection by approximately
5 dB. This is achieved by inserting a second notch (NOTCH2) at
fanorcrz = 1.333 X fyoren
where fyorcn is the location of the first notch in the response.
6t00 Sinc3 Decimation Factor (SF)*.The value (SF) written in these bits controls the oversampling (decimation factor) of the Sinc3 filter. The
output rate from the Sinc3 filter is given by
fanc = (512,000/([SF + 1] x 64)) HZ®
when the chop bit (Bit 15, chop enable) = 0 and the averaging factor (AF) = 0. This is valid for all SF values < 125.
For SF = 126, fapc is forced to 60 Hz.
For SF = 127, fapc is forced to 50 Hz.
For information on calculating the fapc for SF (other than 126 and 127) and AF values, refer to Table 40.

LFEOLN - T A VE T — 8« SR A HIRO T2 ML S ADC I L— R OFEAEICHERFEEZR, Sined3 T A—va v - 7y 7 & (SF) & EEIRK
(AF) & DB DREIESHORREHY £, ZOHKICE Y, 7 —</WiHRE))E— FTidi/h ADC THA 4Hz I, [RHAEE— FTIE1HzZIZ, ZhEh
flR S ET,

EHEBE T REEWEEES 7T A - B— FTiE, ADC X512 kilz Tide <{KIHE B ¥R (131 kiz) I XV B S E 4, TX3To £, GHRMEE, 4 THRE
THMERH Y T W),
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KAOADCEHBRL— b BEVE NI VT - 24 L

Running
Chop Enabled Averaging Factor Average fanc tseTTLING
No No No 512,000 3
[SF+1]x 64 fapc
No No Yes 512,000 4
[SF+1]x64 fanc
No Yes No 512,000 1
[SF+1]x 64 x[3+ AF] fanc
No Yes Yes 512,000 2
[SF+1]x 64 x[3+ AF] fanc
Yes N/A N/A 512,000 2
[SF+1]x64x[3+AF]+3 fanc
LI ADC 2ME I TFTREIC 72 5 £ CIT. ADC d72 0 49 60 ps O3EMNMERTAS M4BT G,
+= 41.SF & AF O ARG A EhE
AF Range
SF 0 1to7 810 63
0to 31 Yes Yes Yes
321063 Yes Yes No
64 to 127 Yes No No
Rev. 0 — 52/133 —




ADuC7033

ADCEEEL PR

EA-iip
TRV
77 %V ME:
T eX:
Hne:

3

ADCCFG

OXFFFF051C

0x00

i & FIRE

8t h® ADC % E MMR I, P ADCIZRAMR T D LaRMEAE 2 HlfE L £ 9,

% 42.ADCCFG MMR O £+ it BA

Bit

Description

7

Analog Ground Switch Enable. Set to 1 by user software to connect the external GND_SW pin (Pin 15) to an internal analog ground
reference point. This bit can be used to connect and disconnect external circuits and components to ground under program control and
thereby minimize dc current consumption when the external circuit or component is not being used. This bit is used in conjunction with
ADCMDE][6] to select a 20 kQ resistor to ground.

6,5

Current Channel (32-Bit) Accumulator Enable.

00 = accumulator disabled and reset to 0. The accumulator must be disabled for a full ADC conversion, (ADCSTA[O0] set twice) before
the accumulator can be re-enabled to ensure the accumulator is reset.

01 = accumulator active.
Positive current values are added to the accumulator total; the accumulator can overflow if allowed to run for >65,535 conversions.
Negative current values are subtracted from the accumulator total; the accumulator is clamped to a minimum value of 0.

10 = accumulator active.
Positive current values are added to the accumulator total; the accumulator can overflow if allowed to run for >65,535 conversions.

The absolute values of negative current are subtracted from the accumulator total; the accumulator in this mode continues to
accumulate negatively, below 0.

11 = not defined.

4,3

Current Channel ADC Comparator Enable.
00 = comparator disabled.
01 = comparator active, interrupt asserted if absolute value of I-ADC conversion result |I| > ADCOTH.

10 = comparator count mode active, interrupt asserted if absolute value of an 1-ADC conversion result |[I| > ADCOTH for the number of
ADCOTCL conversions. A conversion value |l| < ADCOTH resets the threshold counter value (ADCOTHYV) to 0.

11 = comparator count mode active, interrupt asserted if absolute value of an 1-ADC conversion result |[I| > ADCOTH for the number of
ADCOTCL conversions. A conversion value |I| < ADCOTH decrements the threshold counter value (ADCOTHV) towards 0.

Current Channel ADC Overrange Enable. Set by user to enable a coarse comparator on the Current Channel ADC. If the current reading is
grossly (>30% approximate) overrange for the active gain setting, then the overrange bit in the ADCSTA MMR is set. The current must be
outside this range for greater than 125 ps for the flag to be set. This feature should not be used in ADC low power mode.

Not Used. This bit is reserved for future functionality and should be written as 0 by user code.

Current Channel ADC, Result Counter Enable. Set by user to enable the result count mode. In this mode, an I-ADC interrupt is generated
only when ADCORCYV = ADCORCL. This allows the I-ADC to continuously monitor current but only interrupt the MCU core after a
defined number of conversions. The voltage/temperature ADC also continues to convert if enabled, but again, only the last conversion result
is available (intermediate \//T-ADC conversion results are not stored) when the ADC counter interrupt occurs.
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v h A7y bh - F¥ VT L —va 7 EE
BLET, ZOLIRZITIEANT —F VI
T 7 4L MEPRRESNE T, =271,
ADCMDE MMR WD E v k % {# > T I-ADC DA
Ty bheFyx VT —varRniEgIhd
L. ZOUVVAZFHEINIC EEXINVET,
ADC BT A R/« F— ROYAH, Z0OFv V7
L—yay s LYRZIEa2—P— -« a— R
HEXIALDOLNAFETY, ADC A 1r—T7 )V
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BEFYURIADCAIEY R -F¥YIJL—3>r - LY

R4

EA:(ip

T RV
F7 v Mi:
TR
HERE:

ADC20F

OXFFFF0538

TNA AZEA, BRI E XA EZI TV ET
FEArE X AIHE
ZOADCHATE Y b MMR I, EEF v %L
DIBEY RN FT7EY M- FXVTL—a
BHERMLET, ZOLIRAZITIEF Y —F
VERICHERET 7 4V MERBRESNET, =
72 L. ADCMDE MMR D E > | & Al - TIRHE
FX L AXNDET Y b F¥ I T L— g
NEBIND L, ZOLIAXTHEBIMIC L=
TENET, ADCHT A KL - T— FDEA,
ZOXF VT L—Tar e LIYRAFIZITa—W
— A= L EEIALOLNARETY, ADC
EAFX—TNL, TA R E—RZLE#%
2, 7%y FERZRFA Y - LU AZITEIA
BEATHIMERH Y £3, ADC 137 & 23
pus 7 A K« = NIZHhHAMERH Y £,

BERFYURIVADC Ay - F¥)TL—av - LPRE

EA:(ip

TRV A
F7 v Mi:
T 'A:
HEHE:
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ADCOGN

OXFFFF053C

TNA ANZEE, HARFICEX AR EZITWVET
P X AHE

ZDHF A2 MMR I, I-ADC ZE#afs 5% 2 & —
ANTHEEIIHEY I6EY R A XU T
L—va UMREEKRMILET, ZOLYRHZI
18T — A VRS AT 7 4 L MEDERE S
NnEJ, 7277L. ADCMDE MMR WD E vy k%
fE>T I-ADC DA >« Fx U T L— g0
EEIENnAE, 2oL PAZITEHBIMIC EEX
EhEF, ADCAHATA KL« E— RKOHE, 2
DXy VT L—rgy - LIRAZ I Fa—H
— A= RN LEZIALOARNA[GETYT, ADC
EAFXR—TNL, TA RV E—RIZLIZHE
2, 7%y FEERFA Y - LUAZITEIA
HEITOMENRDH Y 9, ADCIFD72< &b 23
us il 7 A Kb« = RIZHHHENRH Y £9,

BEFroRIL-
£ il

7 RU A

F 7 b ME:
T A

Hne:

HEFvYRIL -
A4 il

T R
77 /L ME:

T 'R

Hne:
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Ly YyJL—Lav--LPR4AE
ADC1GN

OXFFFF0540

TNA AZEA, BRI ES AR EZ TN ET
e X HHE

DAY MMR L, BIET ¥ RV OE
WEAF—NTBHLEIIHD 16 Y b - 7 A
VeXy U T —v g UREERMLET, =
DL P AFNNIRNT —F VIR T 7 4 v
MENRESNE9, =7 L, ADCMDE MMR
NOE Y & TEEF ¥ RVDT A -
Ty V7L —varPE#BHINdLE, ZOLY
AZFHBMIC EEEINET, ADCHRT A K
e '— ROHA, ZOF ¥V T L— g -
LUAFIZIFa—Y— « a— R HEXALOD
HMNAHETT, ADC A x—7 L, T4 K
Ve B RICLERIC, 78y NEREFSA
Vo LURBFIZEIABEITOMER DY 7,
ADC 134 72< &% 23 us 17 A KL« F— R
HOVENRHY 7,

F4r-FxyIL—ar - LPR4E
ADC2GN
OXFFFF0544

TNA AZEA, BRI ES AR EZ TN ET
e X HHE

DT A MMR X, BETF v RVOEHSE
WEAF—NTHLEEIIHD 16 Y b7 A
Vexx U b—va UIREEKMILET, =
DV P AFNNIRNT —F IR 7 4 v
MERRE SN E9, /=7 L, ADCMDE MMR
NOE Y haflio TREF Yy RxADF A 2 -
Xy VT b—varRnEgghsnse, 2oLy
AL TABMIC EEXEIRET, ADCHETA K
e T—FOEE, 20XV TL—T g
LYRAFIZE =P — a— ML EEZALD
HMNAHETT, ADC A x—7 L, T4 K
e B— RNIZLERIC, 78y NEFRIEASA
Vo LURBFIIZEIABLEITOMERH D 77,
ADC 1347 &% 23 us 17 A KL« F— R
HOVERDH Y FT,
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ERFYURILADC YHFILF - AOVABREL SR A

AT ADCORCL

7 R A OXFFFF0548
77 4V ME:  0x0001

TR A B E TR

Hhe: Z? 16 By b MMR %, ADC E| Y AL 3EA
TAHETICKEREBREREHRELET, 77
FNRTIE, ZOLTRHZIT OX0L DERESNE
4, ADCCFG MMR Wz ¥ % ADC Z#ufE 57 v
VH e A X —T ) By hEHoTADCH Y
ZHERER A F— T N T DHMENH Y £17,

ERFYURILADCUHFILL - ADU - LORAE

EA:(if ADCORCV

7 R A O0XFFFF054C

F 74 /L MiE:  0x0000

7R e LEH

THERE: ZD 16 vy hOFAH LEH MMR X, BfED

I-ADC ZE#iil ¥ & #54h L T\ £ 9, ADCORCL
LHAADE TV, I-ADC BV A~ R 7
LT, #iARREEL—FE2/NELLET,
ADCORCV = ADCORCL @ & % . ADCORCV fil
oWty h&aNT, v h2HEHLET,
£7-. 7% = 5L —#%(ADCOACC) & &bt
Tlio T, FHEMEERBEITEL L LT
T E9, BHEER D v Zi%, ADCCFG[0]% f#
STAF—TNENET, I-ADC OB ENLER
Shi-t &, 72 H ADCOCON ¥ 7= 1%
ADCMDE NEZAENLLE, 2D MMR 0
Uty hENET,

ERFYURILADCARL YL I—ILE-LTRE

4, i ADCOTH

7 R R OXFFFF0550

77 )V ME: 0x0000

77 kR B X AR

HEHE: Z? 16 £ b MMR %, I-ADC Z#ifif Lokt
BEREEBEND ALy a—L REKHL %
4, 2=HKR—7F « £— FTIX, ADCOTH[15:0]%*
el &, 2 OfECE— FTid, ADCOTH[14:0]
BN ET,
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BRFYURILADCARALYYI—ILE - AH Y FBRIEL Y
&

24 il ADCOTCL

7 RL A OXFFFF0554

T 7% /v ME:  0x01

TR Eitzs =30l

HERE: Z®» 8ty MMR %, ADCSTA MMR AN® I-

ADC 2 /8L —% « AL v g—)L K+« Ew k
Ny FENT, ADC BV iAZNEAEIND F
T2 ADCOTH % L[R5 I-ADC 28 #afks R
ORBHBERBEMERELET (AL yya—
IV RETRAEIII T V2T 7 U A NEE
1012Vt hLE7), ADCOTHV = ADCOTCL
Wb E, BT I-ADC 2 8L —HF - AL
vva— )Ry "7 —rINET,

ERFYURIADCARLYYI—ILE IR LPRAE

A Hil: ADCOTHV

7 RLR: OXFFFF0558
74V M 0x00

TR A e LEH

F&RE: Z® 8 Ev b MMR IZ, I-ADC Z #afit FL it
fllll|23 ADCOTH LA EDfEICR D Z&i2, A 7
VALV NERET, ZOLYAZ(E, I-ADC 28
sk B OHHEN|72S ADCOTH DA FlEl % Z &
T 7 VA RERDD, 0By bEanE
T, ZOMREDRTEIX, ADCCFG MMR HIZH
LHEBEWF ¥ XNV ADC 2N L—F - By
flioTARr—TNENET,

ERFYURILADC THFaLil—4 - LYRS

4 il ADCOACC

7 RLA: OXFFFF055C

7 4L M#E:  0x00000000

TR Fer L]

HERE: D3Ry MMRIE, ERT ¥ b —H{HE

ML ET, ADCSTA MMR N I-ADC L5
4 By BT, 20 MMR 234 4%
BRBIAIVT T2y I THMLERHY E
4. ADCCFG MMR WD T ¥ 2 AL —& 525 4
AT —T T 50, £FERTF ¥ R/ ADC
FERETLHE, MMREIZ 0V By hanE
7,

BEHBEBNYI7LVRBERY—YLVT - 0794

AR ADCREF

7 KL R: OxFFFF057C

T 7oAV ME: T RZEAE, HERCE AR EITNET

TR mAEE R, KHEENE— N CTERKEY 7
7 LU AEBH LTV AH4 (ADCMDE[G] % &
v ), TOVVAXIFEHTEEEA,

Fie: IDOVIREEFES L =P — a—Fnb

LPM U 7 7 L ADOPIMREEEMIET 5 Z &N
T&FET, LPM U 7 7 L AFBJEA 1.200 V &
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0 1%EV S . ADCREF OfiiE#) OX7EB9 |27
DEF, LPM U7 7 L2 REJEMN 1.200 V L @
1% W4 . ADCREF O34 0x8147 12720
F9, ZOLVVRZE, TS - TR EX
TORERFIZY 77 LYy 22 HE L EE
(25C)TD LPM U 7 7 L > ADFEEEMHIE L
%4, ADCREF MMR Z ] L 7= & 12i%.
LPM U 7 7 L > ZAORFERIEICENIIH Y £8
o /=) B— R U757 LR LHIKL
7= & &, 0x8000 [Fidz=7p Lizxh e L4, KM
BEH) 77 L ADEREOEARIET S & X
i ADC ZH#afE B DOiEIEIC ADCREF Ofi %
F L. 0x8000 CHREATALENDH Y £,

ADC EEEENEMEE—F

ADCMDE[4:3] % #8Ic#&%E L T, ADC 2z DEEHE— FE/-
7N s RU—EEE— NIZERETHZ ENTEET, 2,
ARM7 MCU bIEEEBNENEE— NICRETHZENTEET
(POWCON[5:3]), =7 OVHE BT — RIFMLICHIE SN 5729

ok a Tl T 5 ADC DB EE— R EIZEEH Y i
HA, ADC DHEEBENEEE— FERICHHA L ET,

ADC DFZEIFIE
WA BT DN, ROFIEEFATTDHLERH Y £,
1. 7 ADC (ADCO) % {X{HEENE— NICREL T
(ADCOCON = 0x8007; ADCMDE = 0x09),
2. 200 ps MRIE S E 4,
3. &y ADC (ADCO)Z7 A Kb« E— RIZHUID B2 £,

ADCMDE = 0x03 & L. ADCOCON [ZZ®E L £H A,
BEF ¥ RNV ERITIRETF v VRTS8 AF
ZDEAIVTTINDLEARX—TNLLET,

4, 1ms[EEEIEIEET,

5. ADCMDE #FF#DE— R~V 2 £+, 7-& 213
ADCMDE = 0x1,

ADC / —TVHEEBHE—F

J—=)b - B— RTIE, BT v RNV EBELRET v 30
AF—=TNENET, ADC E#i#s7 v v 71 512 kHz TH Y |
ADC 231 % —7 /L ENT 4 Hz~8 kHz & L— | Tl D2k 7
ZHALETADC 74 NE « LIPRZDEZ Y a »BR), T
¥ FE MCU MO I E i, M CHHEREARETYT, 33
TOF ¥ FIADF 74/ D ADC BfHiL— MM, ZOF—RT
1% 1.0 kHz T,

ADC 7 /)L« RU—ZF 7 « T— RIZREAHHIC, I-ADC F ¥ %L

L VIT-ADC F ¥ > x/uix, JA#BES), / —< /W HEEIE— R,

=R LN //7wﬁﬁﬁ47w_&ﬁféztﬁfgifc

ADCMDE MMR #ffi-7= MCU filf#lic Z DR FTRRIC
o TWET, ¥ DC HEE (}lL%fﬂi’J\ n‘ﬁ%biﬁfﬁ%“(“%\ 7

v 7 U OEFRHKE. BERE. BEREOEGHREHE= 2 —
RA[RETT,

ADC /—=</L + E— RTIL, PLL 280 —F 7 &¥ 52 LI1ET
TEH A,

ADCEHEBENE—F

ADC KIS & E /£ — FTIiL. I-ADC 2MEWE B S KK EERE AL

TAF—TNVENET, ADC g7 v v 7%, WEO 131 kHz
EHEB DRSNS EERBI S D720, ADC il — e 1

Hz £ TIK< 45 2 L 3 T& £4 (ADCFLT), ADC 7' A »i¥, 20
T— FTlT 128 ICEE SN E T,
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ADC / —~ VHEENE— RO 7 a v THHALEZTRTO
ADC XV 7 = F )USRE(EHFE R D v X TUH N - 3R L—

H, TXxabb—2)E, BHEEENE-FTUARX—T LT DT
ENTEET,
— I, KM EE T — FTIL, I-ADC ORHN, [KEHFL— T

DOy T VEROERGE =4 —HIZRESINET, MCU (F/37—
2y - FT—RIZHH . I-ADC H 5 MCU ~DE Y IABRTY = A 7
Ty LET, INE, TOREINZALya—L R kv b
RA v b, ERIIEHEE A B2 2 ERE#HE 1-ADC A L7z
BICRELET,

%7-. ADCMDE[5]% i~ T, ADC Ef§EY 77 L AEBEE 2
X ADC KB ENE—R - V77 LU RABEEZBIRTH L H T
xFET,

ADCEBHBEHTISR - E—F
1£&nﬁ% jj77x E— FTIE, I-ADC F ¥ v RPN EE
—FEIEIER CE— 1\147\ 7V & 1 E 3 (ADCMDE[4:3]),
7171 . J)LE RClE. I-ADC 7o > 78 512 [EETHY . ADC
DM EFAHI 200 pA IR D720, EIMBEHT— FRERR LY
A RPERENR M EINE T,
Zo%HAESB. ADC ) —~ WHEENE—FD® 7 v a U CRBIL
724 _ToD ADC RV 7 = T NURE(ERER D D &, TUX
e AR —H TR AL—F) L, KEBEENE—FTHA
=TT HZENTEET,
EHEENT— FOHE LRI, BHEBEENIET—RFTH, |-
ADC OHMEFEH L — b TON T U EKOHEE =% —HICE
EENET, MCU IZRRTU—F Dy - 2= RZHY, I-ADC D
MCU ~DEIVIAHRTT = 77 v 7 LET, ThiE, TORES
nNizAxvyva—V NERITEy bARA U M EB 2B AR
F%& I-ADC 3 L7 ICRAE L £77,

EJl ADCMDE[S]M%«JT ADC EfEY 77 LU R EEE -
1< ADC {KiHE & — R V77 LV RAEEERRTHIELT
XFET,

ADCaV/IAL—42 ET7XaLL—4

% I-ADC MR E, RESNTVWH AL vy g—/L K« L~UL
(ADCOTH) & tbile % & 912, ADCCFG[4:3]% i~ CTHETHZ &
HCEFET, ADC ZHLRE FOMIHE (7 5 BILR) S T O E S
nNTnsary R —%« AL yig— R LY RXWNE
. MCU #DIABMBRELET, Zoar L —XEREDLERK
XYL, 2—P— e a— Kb RALy T g—)L R hT ¥
(ADCOTHV)ZEEL T, BEINTNDIAL vy a—/L K- L
IO RENEFIINSVED I-ADC £ H#afk B A R 2 £ =
H—F BN TEET, ZOFEA/L, ALy a—L Ry
VA BRESNTWBIEADCOTCLIZ —H % L. ADC %V A%
NRAELET,

B%IZ, 32 By FDOT ¥ 2 b L—Z (ADCOACC)RERE Z 3% & L T
(ADCCFGI[6:5]), I-ADC %#%® 1-ADC %/7/1/8Wﬁ&-f*% ZHRL
THEELFRETL2 N TEET, 22— — - a— Rk,
ZNLS D Y 7 v T = TR L TR E(ADCOACC) & [ #%5t 7
Wz N TEET,

ADC Sinc3FL 4RI - T4 LA DIGE
9T ADUCT033 ADC DR EHEHISE X, WD Sinc3 7

B T4 NEDE—IRA - 74»5EK roZilanEd,
Sinc3 7 4 L Z %, ADC S-AEHEH T —% « v b« ARU—
LETVA— R LTHEZ 16 t v b T— W@F%%ﬁ%ét

b ET, TIOXNL s T A NFSEITTRTO ADCIZX LT
ML T, 16 By Fd ADC 7 4 /L Z(ADCFLT)L ¥ A & Zffi o TERE
ENFET, 2OV RZIL, ADC DEEDANL—F vk« L— &
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BELET, ADC DA A3fRREE, EXIAENZ ADC AL—7
v ke b—RMNIXOVRESNET, BERT v */L ADC DIGHE
/42’\153%‘% TANL—T > b s L= R ERIRENTZFAITXY
WESNET,

BIREW RS L ADC ZL—F > M, Sine3 7 4V F « TR
— gy« 777 Z(SF)E v (ADCFLT[6:0]) & EH{LARE(AF) &
v M(ADCFLT[13:8)) D% EIC L W X snE+, VXL - 7 4
ENET — 4 « NZADHIB DT, Fr2o ADC HH )L — k&%
EXEDLDITHHTED SF & AF &@@EFHT B2 A A DRI
WonHIRNH Y £9, ZOHKIC J =~ VIHEE ' —
FTldf/)s ADC BHS 4 Hz 12 ﬂf&m%;"ﬂ‘?ﬁ% FTIE 1 Hz Iz,
FnEndIfREsihE9, ADC 7\/u»~7 v N L— NOEE T
ADCFLT by MEEFRTHH L TH Y £9( £ 39 ), AF H&
SFED AIRE72 A A R OFHIRIZFR 4LITRLTH Y £7°,

57 4/ FTlx, ADCFLT = 0x07 12L&V, ADCDA/L—T» kS

LOKHZ IZEREES I, OTRTOT 4 NH - AT a v (Favr,

running average, “F¥{EAREL. Sinc3 €T 7 7 )BT 4 AT—T )L
SNTWET, ZOTFT 74NV MREEZRH L2714V ZIRE(typ)
X 21 IR LET,

(dB)

LA NI AN
4,,, IFERYWAL
AT
WA

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
FREQUENCY (kHz)

06847-019

21T R - T4 L2 DKE (Typ)
faoc = 1.0 kHz (ADCFLT = 0x0007)

ADCFLT L ¥ A Z{ZiX, Do Sined €777 A « £ v |
(ADCFLT[MYb &V 7, 2—HF— - a—RKnbZoty etk
v LT, #RYE Sinc3 JEMBISE O 7 1 v BIE IR E L 270 5
dB KEFHIENTEET, ZHUE, 2 2AED/ v F(NOTCH2)
RO L TEBRINET,

fnoterz = 1.333 X fyoren
Z T, faotchlTISERND 1B D/ v FOALE,

OBy NETIT 47T HE, ADC /A AV LML ET,

2212, SN ET 77 A By NET T 4TI Lz EDE
Tl LkHz 74 WV ZIEEERLET, HILWL v FBHALMNT
133 kHz ICR.ONET, EHED 1 kHz W& & il U CBHIR Ak
P EEINTNET,
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(@8)
|
g
]
-
J

I/ NS
\ L/
\\

0 05 10 15 20 25 30 35 40
FREQUENCY (kHz)

45 5.0

06847-020

22MELESNC3TERIL - T4 LEZDISE
fapc = 1.0 kHz (ADCFLT = 0x0087)

ADC /~vzuiﬁ%aﬁﬁ% FTIZ, kX ADC Z)L—F v |k« L
— MZE 8 kHz T9, ZOREIX. ADCFLT MMR N® SF B> k&
AF By MZ0ZRELT, TOMOTXITOT 4 NVHZ « F 73
VET 4 A=)V L TCERINET, Tk, ADCFLT (24
Haft R 0x0000 NEXAENE T, TNOHOREEEMA L7z 8 kHz
7 4 NV EIREyp) & M 23 IR LE T,

SHERAN
ol

(dB)
|
3
el
™

VIR N
\[/ \ \

-80 \
A \
L

2 4 6 8 10 12 14 18 20 22 24
FREQUENCY (kHz)

06847-021

23. 7T 4RI - T 4L DIRE (Typ)
faoc = 8 kHz (ADCFLT = 0x0000)

8 kHz 7 4 W H INEDIEIE/N— 3 > 1X, running average £ > b
(ADCFLT[MUN) Aty FT2Z LICEY, RETDHIEMTEET,
ZhiE, $_XTo ADC 3% 7 izt LT running-average-by-
two 7 A VEZEBIMT2O2ENHY 3, ZHIZED, ADC i)
//1’2“7)?%66&%”?@25%\ & 512 8 kHz ADC AL—Fw bk + L—

FHEFFT D LIk, ADC B RY T« XA LN 1 EBHEY
7‘_ T2 ET, ZOREDEELZEEBIGCE LM 24 ITRLET,
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-10 N\

-30 \ FaN

(@8)
|
g
I
N
)

- IR\
- \/ \ LA

o \\ I/ \
- Ll |
-100

0 2 4 6 8 10 12 14 16 18 20 22 24

06847-022

FREQUENCY (kHz)

2478 - T4 LA DIRE (Typ)
fapc = 8 kHz (ADCFLT = 0x4000)

FEFIENANL—T > b« L— FTlE, ADCFLT L P2 Z D F =

v By hEARX—TNVLT, A7y biEEZ/IS L, &

SICEE/RZ LIZE, ADC A7y FiREOEE RY 7 hE2/hE

KTBHZERTEET, FavlaAx—TNT5L, 2o0FHE
BEH(SING3 T A—a v - 7y 7 X EEEERE) DME R FTEELC
0, T4 A EIEE ADC ) A XED ML —FRAT7IZLY, K&
W7 A NVHIEEERBIRT D ENTEET,

LziE, FavF A F—T N v h ADCFLT[15)IC 1 2% E
L. SF {E(ADCFLT[6:0])% Ox1F (10 #¥T 3110)ic#5° L. AF i
(ADCFLT[13:8]) = 0x16 (10 ## T 22)ic9 % &, ADC A/L—F v

ME 10 HZ 12720 9, ZOBEOREEICEEK 25 1R LET,

(dB)

o |

=100 I
0 20 40 60 80 100 120 140 160 180 200
FREQUENCY (Hz)

06847-023

25. 7RI - T 4 LA DISE (Typ)
fapc = 10 Hz (ADCFLT = 0x961F)

SF % OXID IZZAF L, AFIZ OX3F #REL, Fav 7 v b &
A x—7/NL, ADC %/ —<)L + T— R TOIR/NANL—T | +
L— M4 HZIZRELET, ZORETOT VXL - 7 4 VHEE
BB # X 26 [ZR LET,
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-10

-20 f\

A A A

- A

W{—\\{

|

AN

(dB)
|
3

0 20 40 60
FREQUENCY (Hz)

06847-024

26. TR - T4 IILEDISE (Typ)
faoc = 4 Hz (ADCFLT = 0xBF1D)

ADC (K EESE— FTlE, ADC ® S-A Ziek 7 v v 7% 512
kHz CTHBEBh SN 72 < 22 0 328, WO & & 7 R IEHR (131
kHZ) b E#EBEI SN D L2112 Ed, LichoT, /—~
Jb e T=— RDE L ADCFLT REDEE. T_XTDH T 4V FEITR
B 4 CAZ— LT EM0ERBY 9, L, KEEESE—
KT ADC # 1 Hz DAL—7"» MIFEETZXDHIEEERLET,
ZOREITHT DT 4 NFEREISE X 2T R L ET,

(dB)
|
3

0 2 4 6 8 10 12 14 16 18 20
FREQUENCY (kHz)

06847-025

21. 7SR IL - 7 4 LR DIKE (Typ)
faoc = 1 Hz (ADCFLT = 0xBD1F)

—#%1Z, ADCFLT LY 2 Z D SF & AF IR A EZIAAT,
R LT ADC HH L — b2 FEBT A5 Z ENARETT, EEEIZIE,
ADCFLT fED b L— FA 7%, EEHLE L ADC /A X & DT
1ToiVET, SF & AF OfAGOEEFES BRICKE R 7 NV Z
AL ADC /A RE1G5H7-0I12i%, SF % 10 #fii T 16~40 (0x10
~0x28) DHIHN BN L, AF EZ NS THIED ADC A /L—
Ty bEERTDLIEICTEHENRREIBEHESNTVWET, £ 43
& — %72 ADCFLT DR EA R~ LET,
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ADCHxx 1Y JL—vay
Ty 7KK 17 &K 18)ITRT L D IE, X TH ADC F v X
NEEBT HEFIEEER AT v 7T TRETD 2 ENTEET,
1. ANBEEFATIANY 7 7 (& 51T I-ADC DFAIE PGA)E
BCI-ATRBADENET,
2. FTHRBHENTITurI=TN - FOH LT A—g
Ve T ANBICAIENET,
3. FavtErIEMEIBRICE. T 4T I OB R
IR X E T,
4. EHFERNBA T v MEADCXOF) B HHA S L E T,
5. ZOEHFERIL. 7 A UMEADCXGN) &> TA S — U
YITEINET,
6. EBIZ, THGERIT 16 By M bNE D, £7203+
TNAITF—)NZT T TENT, 2 DHEIAZ7EY b -
NAFVELTCTr—~y bENET,

% 43.4£F % ADCFLT 3% E

£ ADCF. SIS L-EEDOF 7y N F A UMIEE-ITFx v Y
T—va MR EFSTCWET, IhHiE. MMR X—A2D %7
By b LYVREZEFT AL - LY RAZ(ADCXOF & ADCXGN)IZH&
MENTWET, 78y h LPREEF SV - LY RFIT,
TNA ANENCHAET DA 78y MEZEL S A UREZE, EblLy
AT Do LY e Ty N ET NS, RO T A SR RE
THEIH S Z LN TEET,

INHLDOLPAZITIE, T AHWRICESAENRZS Y U 7
L—ya EBNT —F VERFICREINLE T, T 6 DAY
¥ U7 L— g EIE, PIER ADC [B18 o Sl O 288 A R LT
TNRARZ LR E9, 2L, 2LV RHFE, 22—
P a— R D EEEARETADC BT A KL s E—FRD L&D
Z), & 5IZ ADCMDE[2:0] MMR WNIZHHE— K - By h&ffio
Ta—P =Rt 7%ty b EREEIFS Y XV TL—var W
A NVERBLEEA. BB EEESRET, BT - Fx
VT L=y a bV AT A - Fx VT L—varD 2 00%A4F
OHBEIF v 7L —yarPRa—P—nblilTcE£4,

ADC Mode SF AF Other Config ADCFLT fanc tseTTie
Normal 0x1D 0x3F Chop On 0xBF1D 4 Hz 0.5 sec
Normal Ox1F 0x16 Chop On 0x961F 10 Hz 0.2 sec
Normal 0x07 0x00 None 0x0007 1 kHz 3ms
Normal 0x07 0x00 Sinc3 Modify 0x0087 1kHz 3ms
Normal 0x03 0x00 Running Average 0x4003 2 kHz 2ms
Normal 0x00 0x00 Running Average 0x4000 8 kHz 0.5ms
Low Power 0x10 0x03 Chop On 0x8310 20 Hz 100 ms
Low Power 0x10 0x09 Chop On 0x8910 10 Hz 200 ms
Low Power Ox1F 0x3D Chop On 0xBD1F 1Hz 2 sec
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L7 - Fx)ITL—Yay

AT Xy VT L—va (A7 NEIZT A )T, B
T eF Ty e F VT L— g COERITINETRAELEZ O

VE, BLVZ - FAr - Fx )T L—2a DRI TLV AT
—IVEEE, FNFNEST ADC 3% v U 7 L—3 3 AR A%
ALET, ADC BT « F¥ VT L—3 303 ADC N4~
Ty MEELFA UBRERMETIHETHL Z LITER LT
FEW, L7 - 23U T L— g 0TI, Yy MEFUREIR
V7 MOMMTTA 7|y NEEREDL S RV AT ANDOOH
EHEEAZMIETH Z LT TE ER A,

Note that in /L7 « ¥ U 7L —3 532 « F—RT
L— 3 U EBRAT AR, ADCOGN (2
BIMLERDHY £,

L, v U7
PGA = 1 DEAEFHTEL T

DATFALFr)ITL—ay

VAFL XY VT L—a (A Ty PERIZSA)TIE S
ETHRELEER « A7 —VEBERCAT A A7y b Fx
TL—vaOER)VE TN A= VEF(VAT L T - F
YU T L—2arDER)Efi->T, ADCRX¥ U 7 L— g 4%
BEFRELEST, TNOOEFEIT, ¥V TL—ar - H A7
JUHNZAMER ADC ANz bivEd,

FT7Hy ¥y YT L— g CET LRI 1 B 2L
(Fav7 - FTEL Mapc. T3 v 7 - I UFEHE 2[fapc) T, £ O
#%IZ ADCIZT A KV« E—=FRIZRV ET, 1> - Fx VT L—
Va2 ATV THBEED, ATy b Fx VT L—
vayv eV A0 2 EORMEELET, Fv VT L —T3
VoA I IVRBl R EN D &, FHTH D ADC BN EDITEIE X
. ¥¥ V7 b—a N HBIIC ADCFLT 2% E S /- ADC &
HFL— b TIEITEN, ADC IEF v U T Lb—a v - A 7 UK
TLREEMTTA RVIZRERYET, ADC Fv U7 L— 3t
T&E 572KV ADC B8 L — h(ADCFLT 12 K& 72 SF fH % iR iE)
THIBELT, ¥ U7 L— 3 U ADC /A RIZ L A8 A/
ST HIENHEENET,

A7y FEFA1ODF YT L—2a0DENA
FavS A X—T) By b ADCFLT[15]3 A F— 7 /L EIT
WaHEA. WEADC A7y MNEENNSLS DD T, 78y
beXy VT b—va IR EIRDERbNVET, 272L, T
gV ITINT LA AT =T L ENTWAEEITIL. g4t 7®
FeXy VT L= arBDRBELRDL7D, FRICRERIBEDOR
X, VIR Z ENMBERIGEENDH Y T,

TA Y - Fx VT L— a3 KT I-ADC (WEF PGA ) T
VAT LORFEERISC T, TRTOHBET LV RAT A T A
Ve LUTUTEITTOLIENRELERDGANRDY T, TT
DFA v« LD THE TN « A7 —VEREANITTHZLRT
ERWVEEIT, NEWEREZEANLT, ¥ VT L—a T
ONTERERE A r— LT HZENTEET, L 21T, 50%
@%%%Aﬁb B 5h7- ADCOGN % 2 THRE LT, ZOfE%
ADCOGN [ZFEX AL Ed, ADCOGN (£ 16 By I+ LY ZXZTHh
ays) \/XTA Xy UL —2 g TANTEAHANERIC
TRRHDZLICHEBLTLLEEY, ANANSN(VAT L -8
0« A7 —UMHEE AT L T R —UHE D OZE)T
7L« R — )V ADJFEFHAD 40% L 0 KEWMERSH D F 9 (Vree/
FA DA%V K),

BEOXY VT L—a VB BERTFT DXL, W77 v
2/EE AFV &S T ENTEXET, INHOREIE, =—HF— -
a— RNIZE VS TEHEFY VT L — gy s LYREAEREaY
—EINFETEATLBRICEV ZDO X IITHRES LTV IEE),
JERIZ, T VT =gy LUREEH O RVES BT

Rev. 0

ADC HEIX v 7 L—g )y « B— RO—#E L THLEE SNAHE
% ADCIZHARESED Z & T,

I-ADC O U 7L —32 3 Tl RO 2 27 v 7OFIE
o CWET,

1LOAEREANILET, ADCIZNEEL S D PGARKER & #1T
w\mewmeS%ﬁﬁéﬁof\/XTA Y. z2hr—
NeFxy VT L —varEFETLET, 2Lk, Lt
v hFyr T L— g ED ADCOOF ICEZAENET,

2. BN L7- PGARTEICKHS L7V « A —VERA AT LET,
ADCMDE [ZEIAHLZIT- T, VAT AL+ T Ar—)L - F v U
7v~v§/%£ﬁbiﬁo_h AU/IN PR G S
T L—3 g EHN ADCOGN IZEXIAEFNE T,

A2y FEFIUDFYYTL—23y - LYREDERHA

ADC 557 a—NOF¥ 7 v v 7 OHFI(ADC Sinc3 7 4L« 7
UNBIEEDR T arnbdF Ty heFA DXy ) T L —
aroffniot s va UTBEICHB)IEZ, 27 - A — VA
TJAN U BHI0.75 ThHIFERE L R+ enTcEEd, AN
BETHAIREDO ==L U VHREZ AT H -0 EMET
BENRAET DD, A03£10 L0/ EL R 9, 2O
FEORGHEMEIL, HEROREDIZOT NA AT LICEB AR F9°,

F 7% v MEEIX, ADCOOF ¥ U7 L— gy « LYREND
SmOMENET, ZOfEIT 16 By Mo 2 OfiskETT, v/ F
e F A NTOZOEOFPIZFEENICL10 T, Lo
T, ADCOOF L2 Z® 1 LSB /%, ADCODAT ® 1 LSB & —% L
FHEA,

ADCOOF DIEDEIZ 7 4 VA I A7y BRI
EEBERL, ADMEIINEESNEZZEEZBEWRLEY, ZOLY R
2 DAFMEIL 0X0000 THY, o - A7ty FRBRESNDLZ L
ZERLTWET, ADC OEBEOF 7w ME. kEx 72 PGA 7' A
VCTNAARAZT WY LRV ES, Fav s - E—FKET
7T 4 735 & (ADCFLT[15] = 1), ADC NOA 7k v F &/ E
THIENTEET,

FA MNMEEITHESL DR WA —)L « 77 7 2T, ZOLIREF
D16ty MEIZ 16,384 THE S, A7ty MHESNZETE
BHEhET, ZOLTVAFOAFMEIE 0x5555 TH Y, FF{REk
1.3333 IZKIS LET, AU LY AF0.75 [FRlc A —L En T,
10 DTV - A=V HAHEENMEON, A= =T ua—[T K
—T7a—RNF vl ENEHRIC, 20 EFIT2=R—TF - —
Rz, TDOH%T—% « LYRAFIZHAOENET,
EREOFA v EEr - A UBEEBEILLE L SND A —VREIT
%ﬁﬁF@A%E&/~vw%m%$ﬁ%~hf FNL AL
A LRZRY £9, NU—F - Uty MEEIZ ADCOGN (2487
n— RENDHMEIE. PGA T A =11k T DA — 25 %F LT
WET, ZOEEERLED PGARETHI L, HAHLULDF A v
BFENFAELE T, HIED PGA RETDF A L iELHIET S &
EE, =Y — - a—FK»bIXy V7L —va UREE EEXT
D0, FTRIXADC XYV T L—v g U EFETTHENTEET,
9D &, i L7z ADCIREBEITRk D L 2127 9,

REF ADCGN oy

Z ORIZEIEMREF v > F /0 ADC Ik L THER T,
EFBIEF ¥ > k)L ADC IZxf L TiL

V,, x PGA ADCGN
VREF ADCGNNOM

KIZPGA#' A v i&iE & ADCE— RICIKIEL £,

ADC,,; { - ADCOF} x

ADCOUTz[ ~K xADCOF}x

y,,@
— — N
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J—=)I-E—F
PGA 7 A 7% 1. 4, 8. 16, 32, 64 DA . KAREIT 1 T,
PGA 7 A UM 2 & 128 DA, KAREIL 2 TF, PGA 71 i

256 OFE. KIREIT 4 T, PGA 7 A 73 512 D4, KAREIX
8 T,

BHEHEEHE—F

PGA 71 1% 12812, KAREIZ 3212, #hEnZESINnE 7,
BHEBEHTSR-E—F

PGA #* A 1 51212, KWfﬁzis . ERERRESRET,

EHBEENT—REEBEEENTTA - T—FTE, V77 L
A & LT(REG_AVDD)2 95 &, KARBD 21512720 £,

ADC O EZ M
ADUC7033 (. [ ADC D2 HiREZ N L TV Ed,

Rev. 0

T ADC Dl

ADUC7033 X, 77V r—3 3 « R— R EOWHURIEZ 4
DHRBENE L CWET, ZHE, IIN+E IIN-ED 2 SDOEFR
o CEHINTHET, ZHHiE ADCOCON[14:13] % fifi > T
flEsnEd,

IO OBFIFILEI0%DRAEEFi> TNHZ LITHEB LTS
W, B EA X —T VT B L EIE, PGA A > 2
(ADCOCON[3:0] > 000) & H§~ 2 L ENRH V 7,

;BB ADC w?@lﬁ

ADUC7033 (. {REF v > R/ A S O W HLIREE % K H - 2 HERE
Wi L CWEd, ZHix VTEMP & GND_SW @ 2 OEFRIR % -
THEE &, ADCICON[14:13] & ffi» Tl S £,
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ERYAR— MERE

ADUC7033 1%, B—+ Kr vy 777 MLDO)L ¥ =L —F% 2 OH
BLTWET, b, Ny T VEBENLEEHRE SN T 26 V
ONEEREZEAELET, 20 2.6 VEFRILZ, ARM7 MCU & N
DOEFREET Fu KR EOR) 727 VOERELE L b
nEd,

7Y 4L LDO 1%, REG_DVDD |23 58 L7z 2.2 uF & 0.1 pF @
2o harFoyEafoTEHEL, 75 22 LDO X
REG_AVDD D)= 5 29047 pF) & - TEEL £7,

HJ1a 7% o ESR 1Z, LDO #ilffiL—7 DR EMEIc B % 5 2
F9, VX2 L—FOREEDZDIT, 2kHz UL EOJEEEK TS Q
LUF @ ESR DfEABHERE S NV E T,

MCU DR EifEE Ny T VEEREOEGT =4 —D=blZ, U
—Ay - Uty MPORWERE, EIRET =4 —(PSM)ifE. KEL~
7 J(LVRBBE L N S TV ET,

B OSVEMAZLTRTONYTFY « Fo7 « L— MG L,
EBENRT—F e AT NERT—E T e A I LTT Ty
VafEE AFV ZEA L MCU N7 VERETEIETE 5 L)1
POR BT VA > ENTCVET,

28\ & Dz, EIRFELE(VDD)A 3V OEMEELE
k\WRE%KiDAMABTﬁZWMﬁU?yF%ﬁ

EES D
CHeRr &

12v

NEFT, ZNTEY, ARM a7 LBEERY 7= F LA fifisIh b
LX¥alb— g &Ni-EN ﬂ?F(REG DVDD)»Y, 7 )VF&RE % &
AET D R/ANIEBELVERIIES 2D ZENRIESNET,
RSTSTA MMR N® POR 77M>Jzy FENT, PORYEY k-
AR IPEAELEZ ENFRENET,

%72, ADUC7033 [T BIRET =4 —(PSM)EHREDL N L TV E 7,
PSM % HVCFGO[3]%ffi~>CTA x—7 V¥ %L, VDD v CTEE
EGEAICE =2 — L% T, ZOBEN 60V (typx FES &,

PSM 7 Z ZB AT — R ST AT DB DAL RE L E
T (IRQ/FIQEN[16] % ffi » TEifBE IRQ A F—T L ENTWNDHHE
) ZOBENMERIA X 28 _/Tbia“o

POR L~V KXW IRWEBIETIH, SHIKKEET T 7244 2—T )V
THIENTEET(HVCFGO[2), D7 T 7 %L, Uty
ke A2 MEIZ SRAM ERANTHD Z L2 FRTHZENT
xFET, KEETZ 77 OBEEK 28 1R LET, A X—T7 &N
HE, ZOEy MRiEEZ HYMON[B]Zffio TE=F—F 52 LN
T&EET., 2Oy bk y hENTWBEHA. SRAM ERER)
ThHHIEEZRLTWET, ZOEY FRZUTENTWEEES
1Z. SRAMERNENTNDE Z L ZFRLTWET,

VOP gy v 7/

2.6V

PSM TRIP 6.0V TYP

'rPOR TRIP 3.0V TYP
LVF TRIP 2.1V TYP

N

&= 20ms TYP

REG_DVDD |
—-

POR_TRIP

RESET_CORE
(INTERNAL SIGNAL)

ENABLE_PSM

ENABLE_LVF

06847-026

28.RFBHGENRT—F > - YA )L

Rev. 0
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~ —

DRATL-o0OvY

ADUC7033 (X, PO EREE IR, PR OIKTE R E R IR,
FIMPT R KD 3 oDy s - V—ZNBEEITE %
EBICERR 7 ay 7 « VAT LAEABLTNET, Zhbo 3
ODF T a rEK 29I LET,

B NEFEIRIRIE 4 4 ST 32,768 kHz D 7 v v 7 s & 54
L¥4, PLL (Z. NEBREER E/2I34MTT K bt S n 5
32.768 kHz DRF¥(625)Ic 2 v 7 LT, ¥ AT LATEER 2048
MHz 7 v v 7 2 LET. a7 X2 0EEEE 1T 04
FUSECEETX 720, E— 7 HERREOHAIZITEESN
NARETT,

T 7 4V N TlE, PLL 1ZKTHEE R IERR ) O BEE S 4u, 2048
MHz D27 v w7 « Y —2%&5%4 LE9, ARMITDMI =271, PLL
Hiost CD T Enz7 vy 7 THREIZANET, T 74/ T

1Z. CD43JELAS PLL 1D 2 73 EIZERE SN A T2, 10.24 MHz
DAy - ray s RnEEISNET, DRI TV ELDLE
e 1~128 L2 B KO ICREREFRETH D20, 22— — -« a—
DEICERE T LR TEET,

ADCIZ PLL & DA LIZ2 vy 7 THRE S, 512 kHz © ADC
sayy - V—AEFRAELET, KEREST— KTIL, ADC 7
0y e J—APEEAED 512 kHz 725 131 kHz DK E ) FiE
U BEZ o nNET,

KR E S R IR EN L 4 D AR ARB L T+ v T Ry sk
T o0z T T BAT—FFELTNDZ EIcERLTL
72 &V, ADUCT033 7 v « Y RAFADFELWT 1y 7 KM% N
291RLET,

PRECISION
EXTE(S';@E%'X\[)STA'— 131kHz HIGH ACCURCY
CALIBRATION
1 EXTERNAL COUNTER
r' '-| 32.768kHz
PRECISION CRYSTAL LOW POWER
131kHz CIRCUITRY 131kHz LOW POWER LOW POWER
CALIBRATION
OSCILLATOR COUNTER
EXTERNAL LOW POWER!
s2eskiz )P |0SCILLATOR)—T R
PRECISION | PRECISION
OSCILLATOR PRECISION LOW POWER 32.768kHz TIMER 0
32.768kHz 32.768kHz LIFE TIME
LOW POWER
32.768kHz
DIV 4 1 q DIV 4
CORE CLOCK »—
PLLCON
GPIO5
GPIO_8
PLL |—|ECLK 2.5MHz
| | TIMER 1
CORE CLOCK
LOW POWER
32.768kHz
PLL OUTPUT SViner
8 DIVIDER
e CORE CLOCK »—
EXTERNAL
32.768kHz TIMER 2
PLL LOCK / ADCMDE /
PRECISION WAKE-UP
32.768kHz
FLASH
CONTROLLER L2¥Y7E§(wf R >—
LOW POWER WATCHDOG
32.768kHz TIMER 3
ADC \
CLOCK LOW POWER
32.768kHz TIMER 4
STI
ADC
CORE CLOCK »—
LOW POWER
CORE CLOCK )—| 32.768kHz LIN H/W
SPI CORE CLOCK UART SYNCHRONIZATION | &
PLL OUTPUT PLL OUTPUT 2
(20.48MHz) (5MHz) ]

Rev. 0
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B{EE— R, Zuvy «®— K, Fal o~ ray75h8E
#2%. PLLCON & POWCON O 2 -5 MMR Z1{f - Tl &,

PLL 7 — & A% PLLSTA TH/mSiEd, PLLCON |7 v v
J o« VAT AOBET— F&HIE L, POWCON (X277 - 71 v/
R NN T =&y - F— REHIE L FEJ, PLLSTA I,

XTALL ¥ EORIEZROF/E, PLL a7 « A7 —H A PLL |
DiABZERRLET,

ADUC7033 /80U — &7 S¥AHHNIC, PLL 7oy 27 « J—2 %
131 kHz DIKHE B N RIBESRICU DV X Ty =A 7 7 v TR % 5
KTHZEenHERINET, MEEEBENRIRERIIFEICT 77407
<9,

ADUC7033 B’ RT =X T inb T oA 7T v 735 L PLL BARIR
ZEMATHLEBIC MCU a7 Ea— ROETEEBLET, 2h
1. PLL 23JEk 2048 MHz I2a v 7 $ARMICRELET, 75
vV alEE AEY » arv ha—I8EHRs ay 7 Efio TIITT
X559, PLL Ay 7 LTWARMIEZ, =2 he—F 1% PLL
Tiw 8Lz uyy « Y—ATH#IINET, PLL o v
T5E, PLLHAIZ PLL A0 8 4386w v 7 Snv- PLL H
~ R 5NET,

Z—W— .« a— RPEMZ PLL HAHEME LT 85E51F, 2—%
— e A= RFE T = AT v TRICEE O a— NETEHGET DR
IZ, By « AF—HF A+ By b PLLSTA[l1ZR—Y > 7§54
ERHY £,

PLL 287 =A 7 7 » 71%1T 131 kHz OIRIEEH B RIERDO X 5 72
TIT 4T ~rmayy « J—ANnLEEISND &, PLLIX 2 ms LA
Nicey 7 LEd,

PLLCON i, PLLKEYO (F ZiAAH1F—) & PLLKEY1 (& iAHH
F=)D 225D 3Ry k- F—TRESND MMR T,

PLLKEYO = 0x000000AA
PLLKEY1 = 0x00000055

POWCON %, POWKEYO0 (E X ALATF—)& POWKEY1 (EXiA
HEF—)D2OO Ry k- F—THR#EIND MMR TT,

POWKEYO0 = 0x00000001
POWKEY1 = 0x000000F4
i MMR ~D&E ARG 2 RITR L ET,

where 1Al and i1iA2 are defined

//dummy cycle to prevent Flash/EE memory access during clock change.

T— Rnb PLL Or y ZREEIMPITKEDAT —F X eT=4 —7

POWKEYO = 0x01; //POWCON KEY

POWCON = 0x00; //Full Power-down

POWKEY1 = 0xF4; //POWCON KEY

iA1*iA2; //dummy cycle to clear the pipe line,
as longs and are not 0

PLLKEYO = 0xAA; //PLLCON KEY

PLLCON = 0x0; //Switch to Low Power Osc.

PLLKEY1 = 0x55; //PLLCON KEY

iA1*iA2;

PLLSTA LY R4

44 il PLLSTA

7 KL A: OXFFFF0400

77 4 ME: —

77k A FeA L ELH

HeE: IDO8Ey b LYRIEMES L 2 — -

BILBTEET,

& 44.PLLSTAMMR O £ kEiBA

Bit Description
31lto3 Reserved.
2 XTAL Clock, Read Only. This is a live representation of the current logic level on XTALL1. It allows the user to check to see if an external

clock source is present. If present, this bit alternates high and low at a frequency of 32.768 kHz.

1 PLL Lock Status Bit, Read Only.
Set when the PLL is locked and outputting 20.48 MHz.

Clear when the PLL is not locked and outputting an fcore divided by 8 clock source.

0 PLL Interrupt.
Set if the PLL lock status bit signal goes low.
Cleared by writing 1 to this bit.

Rev. 0
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PLLCON 7Y SA b - ¥—PLLKEYO

4 i PLLKEYO

7 KL A: OXFFFF0410

VS X IALEH

F—: 0x000000AA

BERE: PLLCON /%, PLLCON DORIEB LI 32 £y

he F—HEEEZALKLEOHDFT— - LY
AH TY, PLLKEYOQ [ZEEIAHFIF— T,

PLLCON LR %

AR PLLCON

7 FLA: OXFFFF0414

7 7 4/v ME:  0x00

Tk R LA E TEE

HérE: TO8E Y LYVREEMH L, =P — -

a— R b, SHEHOHERA: Y — A6 PLL Y
—Z 7 ny 7 EHRICRIRTE £,

% 45.PLLCON MMR @ E v E5BA

Bit Description

31to2 Reserved, these bits should be written as 0 by user
code.

1t00 PLL Clock Source.!

00 = lower power, 131 kHz oscillator.
01 = precision 131 kHz oscillator.

10 = external 32.768 kHz crystal.

11 = reserved.

lo—H— e a— L MCUZ Ry Y « VY —REEN DL, Juyy - R
A v F A PLLCON IZEZIAENTZZRICH I —MCU YA Z VR FEASET,

POWCON 71 54 bk - ¥—POWKEY0

AN POWKEYO0

VN2 OxFFFF0404

TR HXIAHLFEA

& —: 0x00000001

L AEN POWCON (%, POWCON Ofiids L UMLIZ 32 &

v R FEEEZIADMLEOHDLF— - L
VA HTT, POWKEYO (3E X ALRF—T
7,

Rev. 0

PLLCON KRR k54 b » ¥—PLLKEY1

4,8 PLLKEY1

7 KL A OxFFFF0418

TR AR EXAHLFH

¥ —: 0x00000055

FRE: PLLCON iZ. PLLCON DHijE L OMEIZ 32 £

b F—fHzHES RSB EOHDLF— - LY
AL TY, PLLKEYL [T #EZiAL%F—TT,

POWCON KRR k34 k » ¥—POWKEY1

VAR POWKEY1

7 RLA: OXFFFF040C

7 Uk R EXIALEA

- 0x000000F4

FgRE: POWCON (. POWCON DFi¥ L U4ic 32 &

v h e F—EEEZADLEOHSLFT— - L
VAHTT, POWKEYL [T EEAALEF—T
£

POWCON LR 4

4, i POWCON

7 RLA: OxFFFF0408

T 74V~ fH:  0x79

T Uk R i & AR

HenE: ID8E YR LVRE R[S L =Y — .

a— Kb, fix OREEE)E— FEBRIC
BHIESH S Z LN TE, ARMTTDMI == 7 D&
AT 5 CD pEMELELTH I LN TE
A
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% 46.POWCON MMR O E' v b & BA

Bit Description
31t08 Reserved.
7 Precision 131 kHz Input Enable.

Cleared by the user to power-down the precision 131 kHz input enable.

Set by the user to enable the precision 131 kHz input enable. The precision 131 kHz oscillator must also be enabled using HVCFGO[6].
Setting this bit increases current consumption by approximately 50 pA and should be disabled when not in use.

6 XTAL Power-Down.

Cleared by the user to power down the external crystal circuitry.
Set by the user to enable the external crystal circuitry.

5 PLL Power-Down. Timer peripherals power down if driven from the PLL output clock. Timers driven from an active clock source remain

in normal power mode.

Bit 5 must be cleared simultaneously.

Set by default, and set by hardware on a wake-up event.

Cleared to 0 to power down the PLL. The PLL cannot be powered down if either the core or peripherals are enabled: Bit 3, Bit 4, and

4 Peripherals Power-Down. The peripherals that are powered down by this bit are as follows: SRAM, Flash/EE memory and GPI10 interfaces,

and SPI and UART serial ports.

Cleared to power down the peripherals. The peripherals cannot be powered down if the core is enabled: Bit 3 and Bit 4 must be cleared
simultaneously. LIN can still respond to wake-up events even if this bit is cleared. The wake-up timer (Timer2) can remain active if
driven from a low power oscillator even if this bit is cleared.

Set by default, and/or by hardware, on a wake-up event.

3 Core Power-Down. If user code powers down the MCU, include a dummy MCU cycle after the power-down command is written to

POWCON.
Cleared to power down the ARM core.

Set by default, and set by hardware on a wake-up event.

2t00 CD Core Clock Divider Bits.
000 = 20.48 MHz, 48.83 ns.
001 = 10.24 MHz, 97.66 ns.
010 =5.12 MHz, 195.31 ns.
011 =2.56 MHz, 390.63 ns.
100 = 1.28 MHz, 781.25 ns.
101 = 640 kHz, 1.56 ps.
110 = 320 kHz, 3.125 ps.
111 =160 kHz, 6.25 ps.

EHEEAVOYIDFY)TL—>ay

SRS D 131 kHz JEIRES £ 721351 32.768 kHz Btk dh & ffi -
T, 131 kHz DIRHE BN HERGEF YV 7L —2a 35280
TExFEd, ZoOWEEICE 200HEAXy VT L—var sy
ZLRIBERNY A LURZPEASET,

12HOH D XTIy MET, EIEERIESE 23w
Kb sy 7RI SET, 2 DHOI T XX 10 B v Mg
T, ERHBEENREIREROER 131 kHz T, /2% 4 HAsh=
32.768kHz T/ v v s Ei# s hEd, Xy V7L —var o7
T ADY—ARFEUEARETHILERHVET, P AL
P A H(OSCOTRM)IE 8 By MMEDL YA Z T, Tt 4 By M=
— W=7 7B RARER N A - By T, OSCOTRM fE %
KEL T LEBEBENIRIEBROBERITMEL 2y, HrE/h&EL
T 5 L EEEITE L 20 £, 131 kHz OATREREIC LS, |k
U i (typ) 1% 127 kHz~135 kHz T,

Rev. 0

WD MMR 2flioT, Zavy s « ¥V 7L —var - E—R%&
BREMHIE L E7,

OSCOCON—F v U 7' L— g »ofilfie v k,

OSCOSTA—F ¥ U T L—3 3y « AT —H R« LYRH,
OSCOVALO—9 E > h « Hov ¥, 40,

OSCOVALLI—10E >y k- D& Ao H 1,
OSCOTRM—J&#lRar h U L« LY R Z

Xy VT —2ary —FrOfEK 30 ITRLET, 2—H
— -+ a— KM, OSCOCON ZfE-THF ¥ VT L—Tay « —
FURAEBFREL, A FX—T NV LET, BRERERYTYY T L—
a1 Z(OSCOVALO)AS OXIFF ([ZEIET 5 L. WA v
EWNT 4 AT—TNVENET,
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Wi —HF— - a— R b, KHEENRIESRSX YV 7L —T 3
VeI EOMEEFRHAH LET, ROIODLEENRH Y 5
e OSCOVALO=OSCOVALLl, Z#Ll Lo@{EIZARE,
e OSCOVALO > OSCOVALIL, Eil%E /)3 = a3
fEH, OSCOTRM % i X825 Z & NLEE,
e OSCOVALO < OSCOVAL1, Eil%eE /)R IEaIT e
fEH1, OSCOTRM Z NS H 25 2 & BALEE,

OSCOTRM %2 ZEW 45 &, N—F U NEHEFEITSN, HLWE
BNF v s EhET,

PO FEFEE 131 kHz RIESZ2HH> &, Fx VT L—var b
—F U DETITH A ms 2B L E§, M) 32.768 kHz Kéh &1 5
L. ZoRRIZ 16 ms IcE 2 T,

rsayy «Fx VT — gy —F A RET AR, PLL
say s« J—AL L TCERE 131 kHz RiER F 723551
32.768 kHz Bl /KICHI W B2 D2 ENH Y £, Zhixfrbp
VW& OSCOTRM MREEEIN A ZEIT, PLL 1dm v 7 0 bAkLE
T, ZHUCEY ., KIEEE BRSOy Y T L — g UIET
LA EL 72 £7,

<H)
<H)

BEGIN
p| CALIBRATION
ROUTINE

WHILE
OSCOSTA[0] = 1

OSCOVALO < OSCOVAL1 OSCOVALO > OSCOVAL1

OSCOVALO = OSCOVAL1

INCREASE DECREASE
OSCOTRM OSCOTRM

SNt

NO [ IS ERROR WITHIN
DESIRED LEVEL?

YES

\/

END
CALIBRATION
ROUTINE

06847-028

OSCOTRM LY X4

4 Ril:

T RV
77 /L ME:
77 'X:

Hne:

OSCOTRM
OxFFFF042C
0xX8

PEH & TIHE

TD 8By b LY, RIHEE RS

MU LZHIE L £

% 47.0SCOTRM MMR @ E v ~E4BA

Bit Description
7t04 Reserved. Should be written as zeros.
3t00 User Trim Bits.

OSCOCON LU R4

4 il

7 KUV A
77 /v MH:
T 'R
FERE:

OSCOCON
OxFFFF0440
0x00

e 5 TR

D8 By b LYRZIL, RHEE IR
Xy U T L—Tay e —F R LET,

% 48.0SCOCON MMR @ E v 2P

Bit

Description

7to5

Reserved. Should be written as 0.

4

Calibration Source.
Set to select external 32.768 kHz crystal.
Cleared to select internal precision 131 kHz oscillator.

Calibration Reset. Set to reset the calibration counters and
disable the calibration logic.

Set to Clear OSCOVALL.

Set to Clear OSCOVALDO.

Calibration Enable.
Set to begin calibration.
Cleared to abort calibration.

Rev. 0

30.0SCOTRM vy JL— 3> -

=F

OSCOSTA LR 4%

A Ril:

T RV
77 /L ME:
TR
HeRE:
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% 49.0SCOSTAMMR D E v +FiBA

OSCOVALL LY R4

Bit Description 4 Ril:
7t02 Reserved. 7 RL A
1 Calibration Complete. F 7+ ME:
Set by hardware on full completion of a calibration cycle. 7t %
Cleared by a read of OSCOVALL. " '
0 Set if calibration is in progress. Cleared if calibration is e
completed.
OSCOVALO LY R4
EA-ip OSCOVALO
7 R A: OxFFFF0448
=7 4L ME:  0x0000
TR e L
B RE: IOy k- BT, 131 KHz DRSS
PRERE 7213 32.768 kHz DAMFITKEMN L 7 v
7 R S ET,
Rev. 0 — 69/133 —
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ADuC7033

7Oy HgSERYI7IIIL

BlYIRAHDRT L

ADUC7033 (213 17 DBV AHRFHAH Y, BlDiAHZ Ay be—F
MOHHIE SN ET, KESOEID AL, ADC X UART 72 & DN
) 7 2T ANnBIEALET, ARMITDMI CPU = 71, 1@
DOEN AHER(IRQ) & EIRE] VAL TR (FIQ)D 2 # A 7 DEIV A
HDOHEBHLET, TXTOEY
EIDABL AT AOHIE &L REIL, 9MHOEI VAL #HL VA X %
o CTEBLET, TOND 48X IRQ FEMH, Lo 4 HIX FIQ &
ATT, 9 1D MMR IZ, 71277 LE| 0 AR ORI
fEbhET, HFIRQLIVAZLLFIQLYAXZOE Y ME, % 50
WRTIR CEI D IAARR 2R L TVWET,

EYIABY—E A« L—F L(ISRICA D LEL IRQSTAFIQSTA
ERAEESH T, T XRTOEREVIARRERZF —ERATE 5 &
T HRERDHY £,

ARM7TDMI =27 £ COEIY IALFEEN— N &K 3LITRLET,

AR~ A 7 TEET,

1ms ZEWCHA LTI RNTHEICHRESNIZHA~—0 OHl%
EVBTES, KOO 1ImsZA L7 7 D%, FIQSIGIRQSIG[2]A
Ty F &I, TOCLRI ~DEXALIZEL > TOHZ VT INET,

IRQEN F7zi% FIQEN T A ~—0 234 X —7 L INRWIGE,

FIQSTA/IRQSTA[2lidE & b SR, EI VD IAZITIAE L EH

o

IRQEN % 7-1% FIQEN TH A ~—0 75%5'\
FIQSTA/IRQSTA[2]3 & » h ST, #
FAELET,

CPSR ™ IRQ & FIQ ME|V AL E » b iEFEI i ARM 22 7I2 L %
BNV IABBRHIOREHIFE L, NV 7= F0Z
WZ EIZEELTLEZE N, =& xF
FETHL O
By b3ty b EIT 4 A—T /L EH), ADUC7033 23/807 — 4
7 LET,
7 LE TN,

TEND L

IRQEN T,

ARM 73U —F 0 v L £,

ARy R LTEBA)TORAT—T v 7+ 52 LS TEE

RS
% 50.IRQ/FIQ MMRs @ v ~3%BA
Bit Description Comments
0 All interrupts OR’ed (FIQ only)
1 SWI: not used in IRQEN/CLR and FIQEN/CLR
2 Timer0 See the Timer0—Lifetime Timer section.
3 Timerl See the Timerl section.
4 Timer2 or wake-up timer See the Timer2 or Wake-Up Timer section.
5 Timer3 or watchdog timer See the Timer3 or Watchdog Timer section.
6 Timer4 or STI timer See the Timer4 or STI Timer section.
7 LIN hardware See the LIN (Local Interconnect Network) Interface section.
8 Flash/EE interrupt See the Flash/EE Control Interface section.
9 PLL lock See the System Clocks section.
10 ADC See the 16-Bit, =-A Analog-to-Digital Converters section.
11 UART See the UART Serial Interface section.
12 SPI master See the Serial Peripheral Interface section.
13 XIRQO (GPIO IRQO) See the General-Purpose 1/0 section.
14 XIRQ1 (GPIO IRQ1) See the General-Purpose 1/0 section.
15 Reserved—should be written as 0
16 IRQ3 (high voltage IRQ) High Voltage Interrupt. See the High Voltage Peripheral Control Interface section.
17 SPI slave See the Serial Peripheral Interface section.
18 XIRQ4 (GPIO IRQ4) See the General-Purpose 1/O section.
19 XIRQ5 (GPIO IRQ5) See the General-Purpose 1/O section.
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IRQ

IRQ X, 7utvyHd IRQ T— RERIMBESELHIMERTT, W
AR b ESNRA N R OPAENY AL LB DY — BRI
IhET,

32 vy FomEMAE LD, ARMTTDMI =27~ 1 KD IRQ 1;#
DEEINET, 40D 32 8> b« LYAZHR IRQ BT
HYET,

IRQSIG

IRQSIG I%. T4 D IRQFEEDATF —# 2% FK R LET, RV 7=

FANIRQEFERET D &L IRQSIGOXETDHE Y bk b

EnFEd, TOMOBEIEZ VT ENET, HEONY 7 =T

NOENYIAZN 7 VT ENb &,

TwamQﬁl %. IRQEN MMR W T~ A7 T4 Z &N TEXFE
9, IRQSIG IEFtAH LEH T,

IRQEN

IRQEN CHIEDOA R —T N s v AT EERMELET, By bR
prfaéﬂ;sé: ST B ERFK R A X —7 /LI T IRQ #i

AABFELET, By M 0 ICREIND &, *HRT 5 ZRIFH

DT 4 AT—T N ERv A7 SN, IRQ BIANFAE LR 720 %

T IRQEN LR &%, BIVIARZT 4 A= —T VT 572D

MAT5z iz TEERA,

IRQCLR

IRQCLR IR ZAALHAL VAL T, EVARFREZ~ 27T 5
IRQEN L 2PAX 07 U TIfEHLEY, 1 ICRESNEZEE Y b
23 IRQEN LU RZNDOKRIGT HE Y hE2 27T L, VDY b
132 LERA, IRQEN & IRQCLR DL YR ZHZ LY, 7R3
IR V=R T 774« T4 MaSEHEHETICA F—T
Ve AT OMSLIRBAEN ATRRIZ A o TV E T,

IRQSTA

IRQSTA [FFi At LEAL VA X T, BUEA X—7/LH O IRQ i
K> A2TF—4 Z(IRQSIG £ > k& IRQEN £ b DBl & #5 L
F9, LICREIND &, ZORIKD ARMITDMI 27 ~T 77 4
7 IRQ ERAEHALET, ERIEMN T 2 —F E 72 13E Y AL
7 RAAERKITH Y FHA, ORI, EAOE Y ALMLBEL L —F
VNTY 7 hov=TIC L ERSHET,

BIEE| YVRAHAER(FIQ)

FEE| D IABTER(FIQ)E, 'rkEvy¥ D FIQ T— REHBIED
BISMEETT, ZOFIVIARIT, T—AEEELITBET ¥ o *
NENEWLA Ty TYH—EALET, FIQ f v F4—T = — A
XIRQA v H—T7x—ALFEUT, &2 LV DOF D AL (e
SENEM) 2Rt L E T, 4 D 32 B v b - LY XX (FIQSIG,

FIQEN, FIQCLR, FIQSTA)RZITTH Y £9,

FIQSTA ®t' > h 31~E v b 1 OmBEFiR L b TaTIIxHT 5
FIQ EENSL BN, EHIZ FIQ LY ZXZBIWNIRQ LY RAXZ
FIQRE)D B> k 0lZxtd 2 FIQEHFIC b ET,

Rev. 0

IRQSIG By R Z U T ENFET,

FIQEN & FIQCLR ®u ¥ v 7, IRQ ¥ A7 & FIQ ~ A7 D)5
THEIVIARFIRMNA F—T N ENDHDEBIELTWET, FIQEN
NTEY M 1ICREEND L, IRQEN RDEILE Yy h237 V7T
EhFET, FEEIC, IRQGEN NTE Y b2s 1} _imt‘:—s;hé&
FIQEN NOR U E Yy hBRZ U7 ENET, HVIARRRIX
IRQEN v 2 7 & F|QEvi7®ﬁj§f74x:ﬁ~7/w“Z) }:75\
TEET,

T05 5 LEYRAH

7a s T NEY AR AT W T2V, oL YAy
(SWICFG)Zffi» THIfI L EF, DL T RXZIL, IRQSTA LT R
% L IRQSIG LY X Z 3 XL ONE-1E FIQSTA LY 2 & & FIQSIG L
DAHOEIFIZ, FRHCEE AL EZITONET,

V7RI TEIDALEHD 32 By k+ LY RAF SWICFG &%
51 IR LET, 2D MMR &9 &, 7'v 7T AFRKEOE VAL
TS Z N TEET,

% 51.SWICFG MMR @ E vy ~EBA

Bit Description
31to3 Reserved.
2 Programmed Interrupt FIQ.

Setting/clearing this bit corresponds to setting/clearing Bit 1 of
FIQSTA and FIQSIG.

1 Programmed Interrupt IRQ.

Setting/clearing this bit corresponds to setting/clearing Bit 1 of
IRQSTA and IRQSIG.

0 Reserved.

EiAHhrary he—FnbRHEN572®, &5i12 IRQSTA L
AH L FIQSTA LYV RZ Ca—F—nbtEhb-H, 3To
EYIAREREIZX, Ve Eb/ANEIVIAR LA T VR 7 T
4 T THLINENDY T3,

TIMERO — ]
TIMER1 —»|
TIMER2 —|
TIMER3 —-|
LIN HW —
FLASH/EE —»|
PLL LOCK —»
ADC —]
UART —

SP| —|

XIRQ —»]

IRQSIG
FIQSIG

IRQ
FIQ

IRQSTA
FIQSTA

TIMERO —»=
TIMERL —=
TIMER2 —
TIMER3 —|
LIN H/W —=
FLASH/EE —»|
PLL LOCK —
ADC —
UART —»|

SP| —|

XIRQ —

IRQEN
FIQEN

06847-029

L —

LAY RAHDEE
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BAT—

ADUC7033 Ik D 5 EHOIHAZ A ~—Ih v ZENE L THET,
XA ~—0, Fm§HZ A ~—

BELET, IRQZ27IVTTHLEEIL, TOXA~—DI VT -
LA X (TXCLRDICERE O % EX AL E T,

o HFAv—1 S

. HA D DA DT T g e RE2HEAX—DARU - FvTFv

o HA~—3 UxovFRoS  Hfw— Bit Description

. 2 A~<—4, STIHA~— 0 Timer0 or lifetime timer
SO 5 A v —I3 ) — LB KT, Y- Tv=vTE ke
T BT £ T, et orwaKe b Aner

) N 3 Timer3 or watchdog timer
TZYV— T2« F—RKTlX, v V&li%k/%d‘ﬂﬁﬁ)%t 4 Timer4 or STI timer
I TNVAT—VETT I VA MAY 7Y X MU, kb
> 5 LIN hardware

ST i Ly
SRR L ) 6 Flash/EE interrupt
FAE—RFTIX, IorZiEr— R LYRAHZ(TXLD MMR)DfE 7 PLL lock
POl INVAG—VETT I VA MAYIZY A RL, v — g ADC
Re LURAZITHRM SN T DECHEBSELZRHBLET, 9 UART
TXCON MMR DRIZ TXLD MMR Z 5% ET 2 3R b 5 2 LR SPI master
LTS 1 XIRQO (GPIO_0)
KIETHELPAX(TXVALEZT 7 AT 5L, filBECHL I T 12 XIRQ1 (GPIO_5)
FEEHHANTZENTEET, T DL A ~v—Dar ba— 13 Reserved
b LY R (TXCON)ICEZIARLEZITH &, A ~—nETHEh 14 IRQ3 (high voltage interrupt)
3 15 SPI slave
J—=)b s BE= KT, hUVHEREa(IUY N T DEA 16 XIRQ4 (GPI10_7), see the General-Purpose 1/0 section
FRIETINAT— (BT bT T OEENeD T LI, IRQ Y 17 XIRQ5 (GPI1O_8), see the General-Purpose 1/0 section
Rev. 0 — 72/133 —
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BAI—0—FHIAAT—

AA<=—0FT 0T T~T NIRRTV R r—o 085 nW=, LA 48
By b ATy e f~—, FRF16EY M- HUE
TSIy s B w—TF, XA~—01Fa7 - ruvy s F
1% 32.768 kHz DIXVHETE RSN 7 vy VBT 5 Z &8 T
X, 1, 16, 256, F7-1% 32,768 AN T Y A —T BN TE
9, 2T M 2048 MHz TEIEL, YU R —F R 1 D& E, b
Sy fRREIT 48.83 ns (272 0 7,

48 By ks E—FTIE, ¥A4~—01ZBur b 77 L
9, B FOBRIEMEIZ. TOVALO & TOVALL 225 3AaH+ 2
ERTEET,

16 By b E—=RTIE, XA4~—01FHh T T v T ERTH Y
VEETUTHZENTEET, 16 By MEE TOLD IZEXIAA

T, AT HICe—RT B2 ENTEET, Yo ZOBIEMREI,

TOVALO b 2 &N TEET, ¥4~ 0F ¥ 7T v - L
VA X (TOCAP) X, #IRL7Z IRQ JRKAG MU H—F25Z &N T
XFET, NI F—Shbé, ¥4 ~—DOBIEEN TOCAP (T2 E'—
S, ZA~—TEELZRTET, ZOMEEMLES &, FIViAL
P—bER2AOBEIET LV EVKEET, AXVMOBBELHZD
ZENTEET,

ZA=—01%, ZA~—0 A —"—7u—L7z&x, TOLD b
DEZHRr—RNLET,

HA=—0DA 2 HZ—Tx—A XKD 6 @D MMR 2> B ST
WET,

e TOLDIZ 16 EY - LYRXT, Ay ZiZu—RSh
516y MEZEKMLET, TOLDIZ 16> b - T—FK
TORMEATEET,

e TOCAP L, £ Xx—T7 /&N IRQ A XV MZEYFr 7
F ¥ INTz 16y MEEKHNT S 16y b - LYURFZT
4, TOCAP|X16E > k « E— FTOARFEHTE E4,

e TOVALO/TOVALLIZ 16 £y bBILUR2EY b - LI RK
THY ., FRENTA 16 £y MLSB)& BA7 32 B k
(MSB)Z ¥ L £9, TOVALO & TOVALL [3HiAH LELA

LOW POWER
32.768kHz OSCILLATOR

PRECISION

T4, 16 By b« E— RN TiL, 16 £ b TOVALO 23 E
HaEnfEd, 48ty b E—FKTIZ, 16 E>Y +D
TOVALO & 32> F TOVALL 2MER SN £,

e TOCLRIIZ8E Y |« LYREZTY, ZOLIRFIEE
DEEEERATe L, BIVIALNZ Y 7 ENFET, TOCLRI
16ty b+ E— RTOLMEHATEET,

«TOCONITRREMMRTH Y, #£531TRLET,

A4 I—0fEL P RA(TOVALO/TOVALL)

4 i TOVALO/TOVAL1

7 RLR; OXFFFF0304, OXFFFF0308

7 /L ME:  0x0000, 0x00000000

TR oA LE

HERE: TOVALO & TOVALLIZ 16 By FBLDUN32 By

heLPRAZTHY, TNENTFA 16 v b
b 32 By FEEMHLET, TOVALO &
TOVALL A LEATY, 16 By« E—
FTIi%, 16 £ D TOVALO 2MEEH S £,

48 B b+ E— FTIX, 16 v h® TOVALO
L322y FO TOVALL 2MEH S VET,

BALI—0FvTF¥ - LTPRE

4T TOCAP

7 FLA: OXFFFF0314

F 7 F v ME: 0x0000

TR A B E TR

Hne: ZDVIVRAE, A F—TENRT IRQ A X2 b

XXy FFrEaniz 16 £y MEEZKMNTS 16 ©

[

v h e LYRETYT, 16 By b« E— FTOREH

TEET,

16-BIT LOAD

32.768kHz OSCILLATOR

EXTERNAL 32.768kHz
WATCH CRYSTAL

PRESCALER
1, 16, 256, OR 32768

48-BIT UP COUNTER

| 16-BIT UP/DOWN COUNTER [ TIMEROIRQ

CORE
CLOCK FREQUENCY

IRQ[31:0] —>D—> CAPTURE

{

TIMERO
VALUE

Y

06847-030

M32.44x—0n7T0vIH
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A43—0a> kA=) LPRE
44 Rl TOCON
7 R A: OxFFFF0O30C
77 F )V MHE: 0x00000000
TR P EE AHE
Bre: ZD3REY NMMRIE, ¥4 ~—0DEHEE— RERELET,
% 53.TOCON MMR @ E v k Z8H
Bit Description
31t0 18 Reserved.
17 Event Select Bit.
Set by user to enable time capture of an event.
Cleared by user to disable time capture of an event.
16to 12 Event Select Range (0 to 31). The events are as described in Table 52.
11 Reserved.
10to 9 Clock Select.
00 = core clock (default).
01 = low power (32.768 kHz) oscillator.
10 = external (32.768 kHz) watch crystal.
11 = precision (32.768 kHz) oscillator.
8 Count Up. Available in 16-bit mode only.
Set by user for Timer0 to count up.
Cleared by user for Timer0 to count down (default).
7 Timer0 Enable Bit.
Set by user to enable Timer0.
Cleared by user to disable Timer0 (default).
6 Timer0 Mode.
Set by user to operate in periodic mode.
Cleared by user to operate in free running mode (default).
5 Reserved.
4 Timer0 Mode of Operation.
0 = 16-hit operation (default).
1 = 48-bit operation.
3to0 Prescaler.

0000 = source clock/1 (default).
0100 = source clock/16.

1000 = source clock/256.

1111 = source clock/32,768.

Rev. 0
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243—00—F+LPRE BA4I—09 U7 - LTRE

4T TOLD 4T TOCLRI

7R A OXFFFFO300 7RV A OXFFFFO310

774/ ME:  0x0000 VAT AL

T RA: FEHE & WHE BRE: Z? 16 By MEZIALBEM MMRIZIX, FIViA

Hee: TOLDO (% 16 E'w k + LURA T, BT L 41T pEZITTLE S, AT S D
H—REN5 16 By MEZHLET. 16 & EEOEAESAINET,

v ke B— RTOREHTE ET,
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RALT—1

AA~—11ZT 0T I~T N7 ) R r—Ff&D 32 £y MALH
BA~—(BO U NE T FERTIT L b T v )TT, TV R r—
Z1%, 32.768 kHz DXV E B 1 #IReR(=2 7T - 7y 7). 12134t
5 GPIOR R) S ERENT 5 Z LN TE XY, 20V —RITiE 1, 16,
256, 32,768 /AN TFHETY, = 7N 20.48 MHz TEfEL, U &
=M 1 OLEFMNE GPIO (TR, f/ Vo fiFElX CD ¥ u@hfE
M 48.83ns (272 ) 77,

HOLEDTr—<y bELTIE, % 32 By MEEE
hours:minutes:seconds:hundredths Z3#iR42 Z LN TX £97,

A A ~—1ITIFEIR L7z IRQ JRERBEHNZ T h—a v EShi
XPMIT—ENEFYFF ¥« LYZZ(TICAP)BH Y £9,
VH—&nbt, A4 ~—0OBEMN TICAP IZa—3, ¥ A
~—XEEER T, ZOMEEERES L BWEE T, 4

A ~—1iE, FA~3—1 BA—"—T7m—LicL &, TILD b
DiEZEr—RFLET,

2427 —10—F-LPR4%

A Hi:

T KL A
77 vk
77 'A:
e

TiLD
OXFFFF0320

0x00000000

B & THE

TILD /X 32 Ey h« LYRAXT, HyrAiin
—hF&nd 32ty MEZKML ET.

BAR—19U7 - LPRE

FOBGE LB XA ENTEET, AT T1CLRI
B A~—=1DAVHE—Tx—ATKRD 5HD MMR 2> HAERR ST 7 KL & OXFFFF032C
WET, 7 Uk R FEAHLE
e TILD, TIVAL, TICAPZI 32ty h « LY RHXT, 32 E G - . N B N
N N M HEHE: 0 32 by MEZAZFEN MMR 2, #ViA
o MR LB RS LT, TIVAL & TICAP [t BB U E LA e s e eanEs
LA T, (EEDMRE XA ENET,
e TICLRIIZ8B8E Yk LYREXTYT, ZDLIRARITE
QE%%%%%k;ﬁBQAéQETiﬁ%i%HLi# 24T —1ELSRE
oTICONIIEXEMMRT&® Y | 54 |ZFHHA o 2 TIVAL
HA=—1IZITZARA T AT —=FfFNTEY, Zheflid & ¥ 7 RL R OXEFEF0324
AX—=1BEZA LT U N HEHE 1~256 THU b HZEn .
TEEF, RRANTV RS —5%T 54 FicT L&, £y 7 7A/MDIE OXFFRRFFFF
M18%Ey FL, FTEDOA VY ME%E TICON DB v h31:24i2E VA FEd i LR
XIABFET, XA LT U NEIEKIZEZET DL E, A4 ~v—11F o N NS
° Hng: TIVAL (2 32 By h « LYREZT, #A4A~v—1
N - X \ ELAN N
TlCON[lS]ﬁ Ty hEan Ty Z)i—}ﬁl:l nU ) Ji\J%%f%EéE [_/ij—o @%%E{[E%%%Pﬂ Li,g_o
T ANRHEEIET— RIZHY | 72 ¥ A ~—172 GPIO £7=
IR EBIRIESR Y —AnDb 7 oy JEREI SN BA, X4~
—LIEEMEERIT D Z EICHEB L TLEEN,
32-BIT LOAD
LOW POWER
32.768kHz OSCILLATOR *
CLOCK FREQU%ﬁEE PRESCALER 32-BIT 8-BIT
GPIO 1,16, 256, OR 32768 [ ™|  UP/DOWN COUNTER ®| POSTSCALER [™ TIMERL IRO
GPIO * » ]

TIMER1
VALUE

CAPTURE

IRQ[31:0] —>[—>

3B.EA<—

Rev. 0

1o7Aavyl
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BAI—1F ¥ TF¥ - LORE

Z4IR

7 KU A
77 F v Ml
TR
BEaE:

A43—12aY

4RIl

7 KL A:
77 v ME:
TR
Hére:

T1CAP
OxFFFF0330
0x00000000
P LEEH

TDOREY R LIVRFT, AF—TLENTZIRQAR MLV R TFFrENE 3Ry MIZRAT L LY

<.

A= LYRAE
T1CON
OXFFFF0328
0x01000000
B & FIRE

ZDO3REYFMMRIE, A ~—1DEEE—RNEZHRELET,

% 54.TICON MMR @ E v +5#BA

Bit

Description

31to24

8-Bit Postscaler.

By writing to these eight bits, a value is written to the postscaler. Writing 0 is interpreted as a 1.
By reading these eight bits, the current value of the counter is read.

23

Timerl Enable Postscaler.

by T1LD.
Cleared to disable the Timerl postscaler.

Set to enable the Timerl postscaler. If enabled, interrupts are generated after TLCON[31:24] periods as defined

221020

Reserved. These bits are reserved and should be written as 0 by user code.

19

Postscaler Compare Flag. Read only. Set if the number of Timerl overflows is equal to the number written to the postscaler.

18

Timerl Interrupt Source.
Set to select interrupt generation from the postscaler counter.
Cleared to select interrupt generation directly from Timerl.

17

Event Select Bit.
Set by user to enable time capture of an event.
Cleared by user to disable time capture of an event.

16to0 12

Event select range, 0 to 31. The events are described in Table 52.

11t09

Clock Select.
000 = core clock (default).
001 = low power 32.768 kHz oscillator.
010 = GPIO_8.
011 = GPIO_5.

Count Up.
Set by user for Timerl to count up.
Cleared by user for Timerl to count down (default).

Timerl Enable Bit.
Set by user to enable Timerl.
Cleared by user to disable Timerl (default).

Timerl Mode.
Set by user to operate in periodic mode.
Cleared by user to operate in free running mode (default).

5to4

Format.
00 = binary (default).
01 = reserved.
10 = hours:minutes:seconds:hundredths (23 hours to 0 hours).

11 = hours:minutes:seconds:hundredths (255 hours to 0 hours).

Rev. 0

— 77/133 —




ADuC7033

Bit Description

3t00 Prescaler.

0000 = source clock/1 (default).
0100 = source clock/16.

1000 = source clock/256.

1111 = source clock/32,768.
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WruysBEhisnEd, BRENEZ7vy 7 - V=T 1, 16,
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eT2CONIFF%A EMMR T ¥V | Table 55 (caiiL 7 7 B A FesxH LA
£ HgRE: TVAL I 322 BEw h + LYURA T, ZA~—2
OBFEMEMM L ET,
32-BIT LOAD
PRECISION
32.768kHz OSCILLATOR ‘
se oo SR
. Y4 |
CORE 1, 16, 256, OR 32768 ™| UPIDOWN COUNTER [~ TMER2 IRQ
CLOCK
EXTERNAL 32.768kHz *

WATCH CRYSTAL

06847-032

TIMER2
VALUE

M3d.24x—20T0vIH

Rev. 0 — 78/133 —



ADuC7033

RAX—2arvrA—JL LPRE

AT
7 KL A

F 7 3V ME:

T
HhE:

T2CON
OxFFFF0348
0x0000

S E TTHE

ZD16EY F MMRIE, A ~—2DEIfEE— FEZHRELET,

% 55.T2CONMMR @ E v PR

Bit

Description

15to 11

Reserved.

10to 9

Clock Source Select.
00 = core clock (default).
01 = low power (32.768 kHz) oscillator.
10 = external (32.768 kHz) watch crystal.
11 = precision (32.768 kHz) oscillator.

Count Up.
Set by user for Timer2 to count up.
Cleared by user for Timer2 to count down (default).

Timer2 Enable Bit.
Set by user to enable Timer2.
Cleared by user to disable Timer2 (default).

Timer2 Mode.
Set by user to operate in periodic mode.
Cleared by user to operate in free running mode (default).

5to4

Format.
00 = binary (default).
01 = reserved.

10 = hours:minutes:seconds:hundredths (23 hours to 0 hours). This is only valid with a 32 kHz clock.
11 = hours:minutes:seconds:hundredths (255 hours to 0 hours). This is only valid with a 32 kHz clock.

3t00

Prescaler.
0000 = source clock/1 (default).
0100 = source clock/16.

1000 = source clock/256. This setting should be used in conjunction with Timer2 in the format hours:minutes:seconds:hundredths. See

Format 10 and Format 11 listed with Bits[5:4] in this table.
1111 = source clock/32,768.
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Bit Description
15t09 Reserved. These bits are reserved and should be written as 0 by user code.
8 Count Up/Count Down Enable.
Set by user code to configure Timer3 to count up.
Cleared by user code to configure Timer3 to count down.
7 Timer3 Enable.
Set by user code to enable Timer3.
Cleared by user code to disable Timer3.
6 Timer3 Operating Mode.
Set by user code to configure Timer3 to operate in periodic mode.
Cleared by user to configure Timer3 to operate in free running mode.
5 Watchdog Timer Mode Enable.
Set by user code to enable watchdog mode.
Cleared by user code to disable watchdog mode.
4 Reserved. This bit is reserved and should be written as 0 by user code.
3to2 Timer3 Clock (32.768 kHz) Prescaler.
00 = source clock/1 (default).
01 = source clock/16.
10 = source clock/256.
11 = reserved.
1 Watchdog Timer IRQ Enable.
Set by user code to produce an IRQ instead of a reset when the watchdog reaches 0.
Cleared by user code to disable the IRQ option.
0 PD_OFF. Power-down off.

Set by the user code to stop Timer3 when the peripherals are powered down using Bit 4 in the POWCON MMR.
Cleared by the user code to enable Timer3 when the peripherals are powered down using Bit 4 in the POWCON MMR.
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Bit Description
31to 18 Reserved.
17 Event Select Bit.
Set by user to enable time capture of an event.
Cleared by user to disable time capture of an event.
16to 12 Event Select Range, 0 to 31. The events are described in Table 52.
11to0 10 Reserved.
9 Clock Select.
0 = core clock (default).
1 = low power (32.768 kHz) oscillator.
8 Count Up.
Set by user for Timer4 to count up.
Cleared by user for Timer4 to count down (default).
7 Timer4 Enable Bit.
Set by user to enable Timer0.
Cleared by user to disable Timer0 (default).
6 Timer4 Mode.
Set by user to operate in periodic mode.
Cleared by user to operate in free running mode. Default mode.
5to4 Reserved.
3t00 Prescaler.

0000 = source clock/1 (default).
0100 = source clock/16.

1000 = source clock/256.

1111 = source clock/32,768.
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Port GPIO Pin Port Signal Functionality (Defined by GPXCON)
Port0 GPIO_0 P0.0 General-Purpose 1/0O.
IRQO External Interrupt Request 0.
sS Slave Select 1/O for SPI.
GPIO_1 P0.1 General-Purpose 1/0.
SCLK Serial Clock 1/O for SPI.
GPIO_2 P0.2 General-Purpose 1/0O.
MISO Master Input, Slave Output for SPI.
GPIO_3 P0.3 General-Purpose 1/0.
MOSI Master Output, Slave Input for SPI.
GPIO_4 P0.4 General-Purpose 1/0.
ECLK 2.56 MHz Clock Output.
P0.5 High Voltage Serial Interface.
P0.6 High Voltage Serial Interface.
Portl GPIO_5 P1.0 General Purpose 1/O.
IRQ1 External Interrupt Request 1.
RxD RxD Pin for UART.
GPIO_6 P1.1 General-Purpose 1/0.
TxD TxD Pin for UART.
Port2 GPIO_7 Port2.0 General-Purpose 1/0.
IRQ4 External Interrupt Request 4.
LIN output pin Used to read directly from LIN pin for conformance testing.
GPIO_8 p2.1 General-Purpose 1/0.
IRQ5 External Interrupt Request 5.
LIN input pin Used to directly drive LIN pin for conformance testing.
GPIO_112 p2.4 General-Purpose 1/0; LIN/BSD Input Pin.
GPIO_12 p2.5 General-Purpose 1/0; LIN/BSD Output Pin.
GPIO_13 P2.6 General-Purpose 1/0; STI Data Output.

Lo DERIINMERES THAT-DINBE I S E A ZHHDE UL HVCON EfAGhE T, BEEA v ¥ —7 = — ARKICHT S 2 M1 v 72—

Tx—ALLTHHSNET,

PINDDEH/FEHIEINBEMEEThH DI AT S ER A, WESE, B BHiE & AZEE (GP10_12) & U — F 3y 7 #AE (GPIO_11) A2k
HLEIHEhET,
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Bit Description

31t029 Reserved. These bits are reserved and should be written as 0 by user code.

28 Reserved. This bit is reserved and should be written as 1 by user code.

27t025 Reserved. These bits are reserved and should be written as 0 by user code.

24 Internal P0.6 Enable Bit. This bit must be set to 1 by user software to enable the high voltage serial interface before using the HYCON and
HVDAT registered high voltage interface.

23t021 Reserved. These bits are reserved and should be written as 0 by user code.

20 Internal PO.5 Enable Bit. This bit must be set to 1 by user software to enable the high voltage serial interface before using the HYCON and
HVDAT registered high voltage interface.

19to 17 Reserved. These bits are reserved and should be written as 0 by user code.

16 GPIO_4 Function Select Bit.

Cleared by user code to 0 to configure the GP1O_4 pin as a general-purpose 1/0 (GP10O) pin.
Set to 1 by user code to configure the GP1O_4 pin as ECLK enabling a 2.56 MHz clock output on this pin.

15t0 13 Reserved. These bits are reserved and should be written as 0 by user code.

12 GPIO_3 Function Select Bit.
Cleared by user code to 0 to configure the GPIO_3 pin as a general-purpose 1/0 (GP10O) pin.
Set to 1 by user code to configure the GP1O_3 pin as MOSI, master output, and slave input data for the SPI port.

11t09 Reserved. These bits are reserved and should be written as 0 by user code.

8 GPIO_2 Function Select Bit.
Cleared to 0 by user code to configure the GP1O_2 pin as a general-purpose 1/0 (GP10O) pin.
Set to 1 by user code to configure the GP1O_2 pin as MISO, master input, and slave output data for the SPI port.

7t05 Reserved. These bits are reserved and should be written as 0 by user code.

4 GPIO_1 Function Select Bit.
Cleared to 0 by user code to configure the GPIO_1 pin as a general-purpose 1/0 (GP10O) pin.
Set to 1 by user code to configure the GPIO_1 pin as SCLK, serial clock 1/O for the SPI port.

3tol Reserved. These bits are reserved and should be written as 0 by user code.

0 GPIO_0 Function Select Bit.
Cleared to 0 by user code to configure the GPIO_O0 pin as a general-purpose 1/0 (GPIO) pin.
Set to 1 by user code to configure the GPIO_0 pin as SS, slave select 1/0 for the SPI port.
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Bit Description
31to5 Reserved. These bits are reserved and should be written as 0 by user code.
4 GPIO_6 Function Select Bit.
Cleared by user code to 0 to configure the GP1O_6 pin as a general-purpose 1/O (GPIO) pin.
Set to 1 by user code to configure the GPIO_6 pin as TxD, transmit data for UART serial port.
3tol Reserved. These bits are reserved and should be written as 0 by user code.
0 GPIO_5 Function Select Bit.

Cleared by user code to 0 to configure the GP1O_5 pin as a general-purpose 1/0 (GPIO) pin.
Set by user code to 1 to configure the GPIO_5 RxD, receive data for UART serial port.

GPIOR—Fk2avbkO—JL- LORA

44 il GP2CON
7 RV A: OxFFFFODO8
F7 v MiE: 0x01000000
TR P EE AR
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Bit Description
31t0 25 Reserved. These bits are reserved and should be written as 0 by user code.
24 GPIO_13 Function Select Bit.
Set to 1 by user code to route the ST data output to the STI pin.
If this bit is cleared to 0 by user code, then the ST data is not to be routed to the external STI pin even if the STI interface is enabled
correctly.
23t021 Reserved. These bits are reserved and should be written as 0 by user code.
20 GPIO_12 Function Select Bit.
Cleared to 0 by user code to route the LIN/BSD transmit data to an internal general-purpose 1/0 (GPIO_12) pad that can then be written
via the GP2DAT MMR. This configuration is used in BSD mode to allow user code to write output data to the BSD interface, and it can
also be used to support diagnostic write capability to the high voltage 1/O pins (see HVCFG1[2:0]).
Set to 1 by user code to route the UART TxD (transmit data) to the LIN/BSD data pin. This configuration is used in LIN mode.
19to 17 Reserved. These bits are reserved and should be written as 0 by user code.
16 GPIO_11 Function Select Bit.
Cleared to 0 by user code to internally disable the LIN/BSD input data path. In this configuration, GPIO_11 is used to support
diagnostic readback on all external high voltage 1/0 pins (see HVCFG1[2:0]).
Set to 1 by user code to route input data from the LIN/BSD interface to both the LIN/BSD hardware timing/synchronization logic and to the
UART RxD (receive data). This mode must be configured by user code when using LIN or BSD modes.
15t05 Reserved. These bits are reserved and should be written as 0 by user code.
4 GPIO_8 Function Select Bit.
Cleared by user code to 0 to configure the GP10O_8 pin as a general-purpose 1/0 (GP10O) pin.
Set by user code to 1 to route the LIN/BSD input data to the GPIO_8 pin. This mode can be used to drive the LIN transceiver interface
as a standalone component without any interaction from MCU or UART.
3tol Reserved. These bits are reserved and should be written as 0 by user code.
0 GPIO_7 Function Select Bit.

Cleared by user code to 0 to configure the GPIO_7 pin as a general-purpose 1/0 (GPIO) pin.

Set by user code to 1 to route data driven into the GP1O_7 pin through the on-chip LIN transceiver to be output at the LIN/BSD pin.
This mode can be used to drive the LIN transceiver interface as a standalone component without any interaction from MCU or UART.
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Bit Description
31t029 Reserved. These bits are reserved and should be written as 0 by user code.
28 Port0.4 Direction Select Bit.

Cleared to 0 by user code to configure the GP1O pin assigned to Port0.4 as an input.

Set to 1 by user code to configure the GPI1O pin assigned to Port0.4 as an output.
27 Port0.3 Direction Select Bit.

Cleared to 0 by user code to configure the GP1O pin assigned to Port0.3 as an input.

Set to 1 by user code to configure the GPIO pin assigned to Port0.3 as an output.
26 Port0.2 Direction Select Bit.

Cleared to 0 by user code to configure the GP1O pin assigned to Port0.2 as an input.

Set to 1 by user code to configure the GPIO pin assigned to Port0.2 as an output.
25 Port0.1 Direction Select Bit.

Cleared to 0 by user code to configure the GP10O pin assigned to Port0.1 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port0.1 as an output.

24 Port0.0 Direction Select Bit.

Cleared to 0 by user code to configure the GPIO pin assigned to Port0.0 as an input.

Set to 1 by user code to configure the GPIO pin assigned to Port0.0 as an output.
23t0 21 Reserved. These bits are reserved and should be written as 0 by user code.
20 Port0.4 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port0.4.
19 Port0.3 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port0.3.
18 Port0.2 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port0.2.
17 Port0.1 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port0.1.
16 Port0.0 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port0.0.
15t0 5 Reserved. These bits are reserved and should be written as 0 by user code.
4 Port0.4 Data Input. This bit is a read-only bit that reflects the current status of the GP10O pin assigned to Port0.4. User code should write 0 to this bit.
3 Port0.3 Data Input. This bit is a read-only bit that reflects the current status of the GP10O pin assigned to Port0.3. User code should write 0 to this bit.
2 Port0.2 Data Input. This bit is a read-only bit that reflects the current status of the GPIO pin assigned to Port0.2. User code should write 0 to this bit.
1 Port0.1 Data Input. This bit is a read-only bit that reflects the current status of the GP10O pin assigned to Port0.1. User code should write 0 to this bit.
0 Port0.0 Data Input. This bit is a read-only bit that reflects the current status of the GPIO pin assigned to Port0.0. User code should write 0 to this bit.
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Bit Description
31to 26 Reserved. These bits are reserved and should be written as 0 by user code.
25 Port1.1 Direction Select Bit.

Cleared to 0 by user code to configure the GPIO pin assigned to Port1.1 as an input.
Set to 1 by user code to configure the GPI1O pin assigned to Portl.1 as an output.

24 Port1.0 Direction Select Bit.

Cleared to 0 by user code to configure the GPIO pin assigned to Port1.0 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port1.0 as an output.

2310 18 Reserved. These bits are reserved and should be written as 0 by user code.

17 Port1.1 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port1.1.

16 Port1.0 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port1.0.

15t0 2 Reserved. These bits are reserved and should be written as 0 by user code.

1 Portl1.1 Data Input. This bit is a read-only bit that reflects the current status of the GPIO pin assigned to Port1.1. User code should write 0 to this bit.
0 Port1.0 Data Input. This bit is a read-only bit that reflects the current status of the GPIO pin assigned to Port1.0. User code should write 0 to this bit.
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Bit Description
31 Reserved. This bit is reserved and should be written as 0 by user code.
30 Port2.6 Direction Select Bit.
Cleared to 0 by user code to configure the GPIO pin assigned to Port2.6 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port2.6 as an output.
29 Port2.5 Direction Select Bit.
Cleared to 0 by user code to configure the GPIO pin assigned to Port2.5 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port2.5 as an output. This configuration is used to support diagnostic write
capability to the high voltage I/0 pins.
28 Port2.4 Direction Select Bit.
Cleared to 0 by user code to configure the GP10O pin assigned to Port2.4 as an input. This configuration is used to support diagnostic
readback capability from the high voltage 1/O pins (see HVCFG1[2:0]).
Set to 1 by user code to configure the GPIO pin assigned to Port2.4 as an output.
271026 Reserved. These bits are reserved and should be written as 0 by user code.
25 Port2.1 Direction Select Bit.
Cleared to 0 by user code to configure the GPIO pin assigned to Port2.1 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port2.1 as an output.
24 Port2.0 Direction Select Bit.
Cleared to 0 by user code to configure the GPIO pin assigned to Port2.0 as an input.
Set to 1 by user code to configure the GPIO pin assigned to Port2.0 as an output.
23 Reserved. This bit is reserved and should be written as 0 by user code.
22 Port2.6 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port2.6.
21 Port2.5 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port2.5.
20to 18 Reserved. These bits are reserved and should be written as 0 by user code.
17 Port2.1 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port2.1.
16 Port2.0 Data Output. The value written to this bit appears directly on the GPIO pin assigned to Port2.0.
15t07 Reserved. These bits are reserved and should be written as 0 by user code.
6 Port2.6 Data Input. This bit is a read-only bit that reflects the current status of the GP1O pin assigned to Port2.6. User code should write 0 to
this bit.
5 Port2.5 Data Input. This bit is a read-only bit that reflects the current status of the GPIO pin assigned to Port2.5. User code should write 0 to
this bit.
4 Port2.4 Data Input. This bit is a read-only bit that reflects the current status of the GP1O pin assigned to Port2.4. User code should write 0 to
this bit.
3t02 Reserved. These bits are reserved and should be written as 0 by user code.
1 Port2.1 Data Input. This bit is a read-only bit that reflects the current status of the GP1O pin assigned to Port2.1. User code should write 0 to
this bit.
0 Port2.0 Data Input. This bit is a read-only bit that reflects the current status of the GP1O pin assigned to Port2.0. User code should write 0 to

this bit.
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Bit Description
31to21 Reserved. These bits are reserved and should be written as 0 by user code.
20 Port0.4 Set Bit.

Set to 1 by user code to set the external GPIO_4 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_4 pin.

19 Port0.3 Set Bit.
Set to 1 by user code to set the external GP1O_3 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_3 pin.

18 Port0.2 Set Bit.
Set to 1 by user code to set the external GPIO_2 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_2 pin.

17 Port0.1 Set Bit.
Set to 1 by user code to set the external GPIO_1 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_1 pin.

16 Port0.0 Set Bit.
Set to 1 by user code to set the external GP1O_0 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_0 pin.

15t00 Reserved. These bits are reserved and should be written as 0 by user code.
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Bit Description
31to 18 Reserved. These bits are reserved and should be written as 0 by user code.
17 Portl1.1 Set Bit.

Set to 1 by user code to set the external GPIO_6 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_6 pin.

16 Port1.0 Set Bit.
Set to 1 by user code to set the external GPIO_5 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_5 pin.

15t00 Reserved. These bits are reserved and should be written as 0 by user code.
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Bit Description
31to 23 Reserved. These bits are reserved and should be written as 0 by user code.
22 Port2.6 Set Bit.

Set to 1 by user code to set the external GP10_13 pin high.
If user software clears this bit to 0, it has no effect on the external GP10_13 pin.

21 Port2.5 Set Bit.
Set to 1 by user code to set the external GPIO_12 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_12 pin.

20to 18 Reserved. These bits are reserved and should be written as 0 by user code.

17 Port2.1 Set Bit.
Set to 1 by user code to set the external GPIO_8 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_8 pin.

16 Port2.0 Set Bit.
Set to 1 by user code to set the external GPIO_7 pin high.
If user software clears this bit to 0, it has no effect on the external GPIO_7 pin.

15t0 0 Reserved. These bits are reserved and should be written as 0 by user code.
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Bit Description
31to21 Reserved. These bits are reserved and should be written as 0 by user code.
20 Port0.4 Clear Bit.

Set to 1 by user code to clear the external GPIO_4 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_4 pin.

19 Port0.3 Clear Bit.
Set to 1 by user code to clear the external GPIO_3 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_3 pin.

18 Port0.2 Clear Bit.
Set to 1 by user code to clear the external GP1O_2 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_2 pin.

17 Port0.1 Clear Bit.
Set to 1 by user code to clear the external GPIO_1 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_1 pin.

16 Port0.0 Clear Bit.
Set to 1 by user code to clear the external GPIO_0 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_0 pin.

15t00 Reserved. These bits are reserved and should be written as 0 by user code.
GPIOR—F1HUT - LIPRE
AT GP1CLR
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Bit Description
31t018 Reserved. These bits are reserved and should be written as 0 by user code.
17 Portl.1 Clear Bit.

Set to 1 by user code to clear the external GP1O_6 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_6 pin.

16 Port1.0 Clear Bit.
Set to 1 by user code to clear the external GPIO_5 pin low.
If user software clears this bit to 0, it has no effect on the external GP1O_5 pin.

15t00 Reserved. These bits are reserved and should be written as 0 by user code.
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Bit Description
31t023 Reserved. These bits are reserved and should be written as 0 by user code.
22 Port2.6 Clear Bit.

Set to 1 by user code to clear the external GPIO_13 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_8 pin.

21 Port2.5 Clear Bit.
Set to 1 by user code to clear the external GPIO_12 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_7 pin.

20t0 18 Reserved. These bits are reserved and should be written as 0 by user code.

17 Port2.1 Clear Bit.
Set to 1 by user code to clear the external GP1O_8 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_8 pin.

16 Port2.0 Clear Bit.
Set to 1 by user code to clear the external GPIO_7 pin low.
If user software clears this bit to 0, it has no effect on the external GPIO_7 pin.

15t0 0 Reserved. These bits are reserved and should be written as 0 by user code.
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Bit

Description

7to0

Command Byte. Interpreted as
0x00 = read back High Voltage Register HYCFGO into HVDAT.
0x01 = read back High Voltage Register HVCFGL1 into HVDAT.
0x02 = read back High Voltage Status Register HVSTA into HVDAT.
0x03 = read back High Voltage Status Register HYMON into HVDAT.
0x08 = write the value in HYDAT to the High Voltage Register HVCFGO.
0x09 = write the value in HVDAT to the High Voltage Register HVCFG1.
All other command bytes are reserved and should not be written by user code.

& 72.HVCON MMR &5tAH L Ew ~ DEEA

Bit Description
7t03 Reserved.
2 Transmit Command to High Voltage Die Status.
1 = command completed successfully.
0 = command failed.
1 Read Command from High Voltage Die Status.
1 = command completed successfully.
0 = command failed.
0 Busy Bit (Read Only). When user code reads this register, Bit 0 should be interpreted as the busy signal for the high voltage interface. This
bit can be used to determine if a read request has completed. High voltage (read/write) commands, as described previously in the High
Voltage Peripheral Control Interface section, should not be written to HVCON unless busy = 0.
1 = high voltage interface is busy and has not completed the previous command written to HVCON. Bit 1 and Bit 2 are not valid.
0 = high voltage interface is not busy and has completed the command written to HVCON. Bit 1 and Bit 2 are valid.
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Bit Description

11t08 Command with which High Voltage Data HVDAT[7:0] is associated. These bits are read only and should be written as zeros.
0x00 = read back High Voltage Register HVCFGO into HVDAT.

0x01 = read back High Voltage Register HVCFG1 into HVDAT.

0x02 = read back High Voltage Status Register HVSTA into HVDAT.

0x03 = read back High Voltage Status Register HYMON into HVDAT.

0x08 = write the value in HVDAT to the High Voltage Register HVCFGO.

0x09 = write the value in HVDAT to the High Voltage Register HVCFGL1.

7t00 High Voltage Data to Read/Write.
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Bit

Description

7

Wake/STI Thermal Shutdown Disable.
Set to 1 to disable the automatic shutdown of the wake/STI driver when a thermal event occurs.
Cleared to 0 to enable the automatic shutdown of the wake/STI driver when a thermal event occurs.

Precision Oscillator Enable Bit.

Set to 1 to enable the precision, 131 kHz oscillator. The oscillator start-up time is typically 70 us (including high voltage interface
latency of 10 ps).

Cleared to 0 to power down the precision, 131 kHz oscillator.

Bit Serial Device (BSD) Mode Enable Bit.
Cleared to 0 to enable an internal (LIN) pull-up resistor on the LIN/BSD pin.
Set to 1 to disable the internal (LIN) pull-up and configure the LIN/BSD pin for BSD operation.

Wake Up (WU) Assert Bit.
Set to 1 to assert the external WU pin high.
Cleared to 0 to pull the external WU pin low via an internal 10 kQ pull-down resistor.

Power Supply Monitor (PSM) Enable Bit.
Cleared to O to disable the power supply (voltage at the VDD pin) monitor.

Set to 1 to enable the power supply (voltage at the VDD pin) monitor. If the voltage at the VDD pin drops below 6.0 VV while IRQ3
(IRQENTJ16]) is enabled, the PSM generates an interrupt.

Low Voltage Flag (LVF) Enable Bit.
Cleared to 0 to disable the LVF function.

Set to 1 to enable the LVF function. The low voltage flag can be interrogated via HYMON[3] after power up to determine if the
REG_DVDD voltage previously dropped below 2.1 V.

1t00

LIN Operating Mode. These bits enable/disable the LIN driver.
00 = LIN disabled.
01 = reserved (not LIN 2.0 compliant).
10 = LIN enabled.
11 = reserved, not used.
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Bit

Description

7

Attenuator Enable Bit.
Cleared to 0 to disable the internal voltage attenuator and attenuator buffer.
Set to 1 to enable the internal voltage attenuator and attenuator buffer.

High Voltage Temperature Monitor. The high voltage temperature monitor is an uncalibrated temperature monitor located on-chip close
to the high voltage circuits. This monitor is completely separate to the on-chip, precision temperature sensor (controlled via
ADC1CON][7:6]) and allows user code to monitor die temperature change close to the hottest part of the ADuC7033 die. The monitor
generates a typical output voltage of 600 mV at 25°C and has a negative temperature coefficient of typically —2.1 mV/°C.
Set to 1 to enable the on-chip, high voltage temperature monitor. When enabled, this voltage output temperature monitor is routed
directly to the voltage channel ADC.

Cleared to 0 to disable the on-chip, high voltage temperature monitor.

Voltage Channel Short Enable Bit.

Set to 1 to enable an internal short (at the attenuator, before the ADC input buffer) on the voltage channel ADC and allows noise be
measured as a self-diagnostic test.

Cleared to 0 to disable an internal short on the voltage channel.

WU and STI Readback Enable Bit.
Cleared to 0 to disable input capability on the external WU/STI pins.

Set to 1 to enable input capability on the external WU/STI pins. In this mode, a rising or falling edge transition on the WU/STI pins
generates a high voltage interrupt. When this bit is set, the state of the WU/STI pins can be monitored via the HYMON register
(HVMON[7] and HYMON[5]).

High Voltage 1/0 Driver Enable Bit.

Set to 1 to re-enable any high voltage 1/0 pins (LIN/BSD, STI, and WU) that have been disabled as a result of a short-circuit current
event (the event must last longer than 20 ps for LIN/BSD and STI pins and 400 ps for the WU pin). This bit must also be set to 1 to re-
enable the WU and ST pins if they were disabled by a thermal event. Note that this bit must be set to clear any pending interrupt
generated by the short-circuit event (even if the event has passed) as well as re-enabling the high voltage /O pins.

Cleared to 0 automatically.

Enable/Disable Short-Circuit Protection (LIN/BSD and STI).
Set to 1 to enable passive short-circuit protection on the LIN pin. In this mode, a short-circuit event on the LIN/BSD pin generates a
high voltage interrupt, IRQ3 (if enabled in IRQEN[16]), and asserts the appropriate status bit in HVSTA, but does not disable the
short-circuiting pin.
Cleared to 0 to enable active short-circuit protection on the LIN/BSD pin. In this mode, during a short-circuit event, the LIN/BSD pin
generates a high voltage interrupt (IRQ3), asserts HVSTA[16], and automatically disables the short-circuiting pin. When disabled, the
1/0 pin can only be re-enabled by writing to HVCFG1[3].

WU Pin Timeout (Monoflop) Counter Enable/Disable.
Set to disable the WU I/O timeout counter.

Cleared to enable a timeout counter that automatically deasserts the WU pin 1.3 seconds after user code has asserted the WU pin via
HVCFGO[4].

WU Open-Circuit Diagnostic Enable.
Set to enable an internal WU 1/O diagnostic pull-up resistor to the VDD pin, thus allowing detection of an open-circuit condition on the
WU pin.
Cleared to disable an internal WU 1/O diagnostic pull-up resistor.
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Bit

Description

7

WU Pin Diagnostic Readback. When enabled via HYCFG1[4], this read-only bit reflects the state of the external WU pin.

6

Overtemperature.
This bit is 0 if a thermal shutdown event has not occurred.
This bit is 1 if a thermal shutdown event has occurred.

STI Pin Diagnostic Readback. When enabled via HVCFG1[4], this read-only bit reflects the state of the external STI pin.

Buffer Enabled.
This bit is 0 if the voltage channel ADC input buffer is disabled.
This bit is 1 if the voltage channel ADC input buffer is enabled.

Low Voltage Flag Status Bit. Valid only if enabled via HVCFGO[2].
This bit is 0 on power-on if REG_DVDD has dropped below 2.1 V. In this state, RAM contents can be deemed corrupt.

This bit is 1 on power-on if REG_DVDD has not dropped below 2.1 V. In this state, RAM contents can be deemed valid. It is only
cleared by re-enabling the low voltage flag in HVCFGO[2].

LIN/BSD Short-Circuit Status Flag.
This bit is 0 if the LIN/BSD driver is operating normally.
This bit is 1 if the LIN/BSD driver has experienced a short-circuit condition and is cleared automatically by writing to HVCFG1[3].

STI Short-Circuit Status Flag.
This bit is 0 if the STI driver is operating normally.
This bit is 1 if the STI driver has experienced a short-circuit condition and is cleared automatically by writing to HVCFG1[3].

Wake Short-Circuit Status Flag.
This bit is 0 if the wake driver is operating normally.
This bit is 1 if the wake driver has experienced a short-circuit condition.
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Bit Description
7t06 Reserved. These bits should not be used and are reserved for future use.
5 PSM Status Bit. Valid only if enabled via HVCFGO[3]. This bit is not latched and the IRQ needs to be enabled to detect it.

This bit is 0 if the voltage at the VDD pin stays above 6.0 V.
This bit is 1 if the voltage at the VDD pin drops below 6.0 V.

4 WU Request Status Bit. Valid only if enabled via HVCFG1[4]. When enabled via HVCFG1[4], this bit is set to 1 to indicate that a rising
or falling edge transition on the WU pin generated a high voltage interrupt.
3 Overtemperature. This bit is always enabled.

This bit is 0 if a thermal shutdown event has not occurred.

This bit is 1 if a thermal shutdown event has occurred. All high voltage (LIN/BSD, WU, and STI) pin drivers are automatically
disabled once a thermal shutdown has occurred.

2 LIN/BSD Short-Circuit Status Flag.
This bit is 0 during normal LIN/BSD operation and is cleared automatically by reading the HVSTA register.
This bitis 1 if a LIN/BSD short circuit is detected. In this condition, the LIN driver is automatically disabled.

1 STI Short-Circuit Status Flag.
This bit is 0 if the STI driver is operating normally and is cleared automatically by reading the HVSTA register.
This bit is 1 if the ST driver has experienced a short-circuit condition.

0 WU Short-Circuit Status Flag.
This bit is 0 during normal wake operation.
This bit is 1 if a wake-up short circuit is detected.
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ADUC7033 (ZiZ, IKEET T 7 (LVRRH Y 9, Z DOHREE A %
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D ¥4, KBET T 7 % HVCFGOR)i» TA Rx—7 T 5L,
HVMON[3]Zfi-> CE=%—925Z &N TE £, REG_DVDD »*
21V % TFE% &, HYMON[3]Z2s 2 U 7 &3, REG_DVDD A% 2.1
V I0E< 5L, RAM ONENENTLENET, KEET T
T A F—T N L7-%. REG.DVDD # 21V LV 57,
721X HVCFGO[2] & fi > C LVF#REZ T 4 A= —T V352 LI X
STOHRZDOHRENR Y £y hENET,

BEE R
7 x4 27, LIN, STI NZ LoO#gfEikiELZ K 78 DL 5 IZBZWT 5
TENTEET,

High Voltage
Pin Fault Condition Method Result
LIN/STI Short between LIN/STI Drive LIN low LIN/STI short-circuit interrupt is generated after 20 ps if more than
and VBAT 100 mA is continuously drawn.
Short between LIN/STI Drive LIN high LIN/STI readback reads back low.
and GND
wu Short between WU and Drive WU low Readback high in HYMON[7].
VBAT
Short between WU and Drive WU high WU short-circuit interrupt is generated after 400 ps if more than 100
GND mA typically is sourced.
Open circuit Enable OC diagnostic resistor with HVMON([7] is cleared if the load is connected and set if WU is
wake up disabled open-circuited.
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Bit Name Description

7 DLAB Divisor Latch Access.
Set by user to enable access to COMDIVO0 and COMDIV1 registers.

Cleared by user to disable access to COMDIV0 and COMDIV1 and enable access to COMRX, COMTX, and
COMIENO.

6 BRK Set Break.
Set by user to force TxD to 0.
Cleared to operate in normal mode.

5 SP Stick Parity. Set by user to force parity to defined values.
1ifEPS=1and PEN = 1.
0if EPS=0and PEN = 1.

4 EPS Even Parity Select Bit.
Set for even parity.
Cleared for odd parity.
3 PEN Parity Enable Bit.

Set by user to transmit and check the parity bit.
Cleared by user for no parity transmission or checking.

2 STOP Stop Bit.

Set by the user to transmit 1.5 stop bits if the word length is 5 bits, or 2 stop bits if the word length is 6, 7, or 8
bits. The receiver checks the first stop bit only, regardless of the number of stop bits selected.

Cleared by the user to generate one stop bit in the transmitted data.

1to0 WLS Word Length Select.
00 =5 hits.
01 = 6 bits.
10 =7 bits.
11 =8 bits.
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Bit Name Description

7t06 UART Input Mux.

00 = RxD driven by LIN input; required for LIN communications using the LIN pin.
01 = reserved.

10 = RxD driven by GP5; required for serial communications using GP1O_5 pin (RxD).
11 = reserved.

5 Reserved. Not used.
4 LOOPBACK Loopback. Set by user to enable loopback mode. In loopback mode, the TxD is forced high.
3t00 Reserved. Not used.

UARTRAT—HRX - LTPRE0

A AT COMSTAO

7 R A OXFFFF0714

F 7 v MiE: 0x60

Tk A AL L]

THERE: 08ty hOBAH LEMH LY A XX, UART DBHED AT — 4 A XA LET,

% 83.COMSTAO MMR @ E vy ~EBA

Bit Name Description
7 Reserved.
6 TEMT COMTX and Shift Register Empty Status Bit.

Set automatically if COMTX and the shift register are empty. This bit indicates that the data has been transmitted,
that is, it is no longer present in the shift register.

Cleared automatically when writing to COMTX.

5 THRE COMTX Empty Status Bit.

Set automatically if COMTX is empty. COMTX can be written as soon as this bit is set, the previous data may not
have been transmitted yet and can still be present in the shift register.

Cleared automatically when writing to COMTX.

4 BI Break Indicator.
Set when SIN is held low for more than the maximum word length.
Cleared automatically.

3 FE Framing Error.
Set when the stop bit is invalid.
Cleared automatically.

2 PE Parity Error.
Set when a parity error occurs.
Cleared automatically.

1 OE Overrun Error.
Set automatically if data are overwritten before being read.
Cleared automatically.

0 DR Data Ready.
Set automatically when COMRX is full.
Cleared by reading COMRX.
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Bit Name Description

7to4 Reserved. Not used.

3 EDSSI Reserved. This bit should be written as 0.

2 ELSI RxD Status Interrupt Enable Bit.
Set by the user to enable generation of an interrupt if any of the COMSTAO[3:1] register bits are set.
Cleared by the user.

1 ETBEI Enable Transmit Buffer Empty Interrupt.
Set by the user to enable an interrupt when the buffer is empty during a transmission, that is, when
COMSTAL[5] is set.
Cleared by the user.

0 ERBFI Enable Receive Buffer Full Interrupt.

Set by the user to enable an interrupt when the buffer is full during a reception.
Cleared by the user.

UART E|YAAHERA LR E 0

LRI COMIIDO

7 FLA: OxFFFFO708

774V ME: 0x01

VS Fedm i LR

B RE: ZO8E Y k- LURZE, UART EIV AR % £ R LET,

% 85.COMIIDO MMR @ E v 3B

Bits[2:1]

Status Bits Bit O NINT Priority Definition Clearing Operation

00 1 No interrupt N/A

11 0 1 Receive line status interrupt Read COMSTAO

10 0 2 Receive buffer full interrupt Read COMRX

01 0 3 Transmit buffer empty interrupt Write data to COMTX or read COMIIDO
00 0 4 Modem status interrupt Read COMSTAL register
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Bit Name Description

15 FBEN Fractional Baud Rate Generator Enable Bit.
Set by the user to enable the fractional baud rate generator.
Cleared by the user to generate the baud rate using the standard 450 UART baud rate generator.

14t0 13 Reserved.

12to 11 FBM[1:0] M. If FBM =0, M = 4. See Equation 2 for the calculation of the baud rate using a fractional divider and Table 80
for common baud rate values.

10to 0 FBN[10:0] N. See Equation 2 for the calculation of the baud rate using a fractional divider and Table 80 for common baud rate
values.
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Pin Signal Description
GPI0O_0 (GPIO Mode 1) SS Chip select
GPIO_1 (GPIO Mode 1) SCLK Serial clock
GPIO_2 (GPIO Mode 1) MISO Master out, slave in
GPIO_3 (GPIO Mode 1) MOSI Master in, slave out

MISO(RRZ *A>, AL—=T «FHb-T—4
110 EY)

VAZ— [ AL—T + T RMMISO)E X, TAKX— -
— RTIIANITA T, AL—TF « == RKTIEHHT A 1T,
NZERRESNET, vAZ—0 MISO T A (T —% AH)iE,
L—7 « FRALAD MISO T4 (T —ZHMNCERLET, T—
Z1%. MSB 7 7 —A D31 ME@B By )T U 7L« F—% Tl
EINET,

ﬂrw\‘d%

MOSI (RRZ 7o b, AL—=T A2 -EY)
ZOMOSI (v AL —HNWAL—=T AN IE, v AF— - F— K
TIRHMAZ A, AL—=7 « = RTIEANT A T, EhE
NRESNET, ~AX—D MOSI 74 (T —F N, AL—
T TN AD MOSI T A (T — 77\7'3)»?7%*1/&?‘ T—HI%
MSB 7 7 — A F D/ A M@ By M) YT/« F—Z TRk IS
£7

SCLK (YU7ZIL-o1vyY 10 EY)
~AH— YT ) 7 uy 7 (SCLK)IX, MOSI SCLK AT
WZAET AT —F EFMLT D7DV ET, Lo T, 13

CD Bits 0 1

SPIDIV 0x05 0x0B
Maximum SCLK 1.667 MHz 0.833 MHz
AL —7 « F— RTl&, SPICON LY AX 2L, 4T H5AH7

Ty 7 ONAR & FRTE R ﬁééﬂ%’)%%?ﬁ\%ni?‘ AL —7,
CD=0M&X{KK 512 Mb THE~AX =T —HEZELE
T, WRICRKEEZRDHRERLET,

£ _ fho
SERIAL CLOCK =

VAR — ET— R AL —TF « E— FOWHF T, 5—&IL SCL &
BFEO—FHFOTy P TEEIN, o=y T rENET,
L7l o T, MM EMMIE, ~AZ—  TRARERL—T «F
NA AT CICHEESND Z ENEETY,

FyT-ELY FSSANEY

SPILAV—7 - £— FTiE, BEEFT7 27747 - u—ANEETH
HSSDT H— = V&:J:off‘%ﬁééﬂi_@‘o SPI AR— b, 8 B
]\O)T i 72‘%1D/X{n wéﬁk iSS@T'}j—_f/E{ Vﬁi&%if
GEET, AL—7 « T— N, SSITHICAAICRY £,

SPILCRADESE

SPI A > % —7 = — ADHIHIZ
SPICON: 16 ' b -
SPISTA:8 By Mgl LEAIAT —F# X « LY X
SPIDIV:8E w k « YU T )L 7y I3 EBRL YA
SPITX: 8 'y MEXIALFHEFEL VAH

1T D MMR L 2 & Z N E 9,
av ke — - LURH

A N OEZIEITIL SCLK O 8 FAHIAASLETY, SCLK EF, <A

S e T RO A, AL—7 -« B— RTIIAAIC. 2h2E  SPIRX: 8 by hA LEAZEL VR4
NERESHET,
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SPlayvkAa—JL- LCRE

VAR SPICON
7 R A: OxFFFFOA10
77+ ME: 0x0000
TR P EE AHE
BRAE: ZDIBEY NMMRIZ, SUT L RY T 2T e B —T =2 —AERELET,
% 89.SPICON MMR ® v ~3#ER
Bit Description
15t0 13 Reserved.
12 Continuous Transfer Enable.
Set by the user to enable continuous transfer. In master mode, the transfer continues until no valid data is available in the SPITX register.
SS is asserted and remains asserted for the duration of each 8-bit serial transfer until SPITX is empty.
Cleared by the user to disable continuous transfer. Each transfer consists of a single 8-bit serial transfer. If valid data exists in the SPITX
register, a new transfer is initiated after a stall period.
11 Loopback Enable.
Set by user to connect MISO to MOSI and test software.
Cleared by user to be in normal mode.
10 Slave Output Enable.
Set by user to enable the slave output.
Cleared by user to disable slave output.
9 Slave Select Input Enable.
Set by user in master mode to enable the output.
8 SPIRX Overflow Overwrite Enable.
Set by the user, the valid data in the SPIRX register is overwritten by the new serial byte received.
Cleared by the user, the new serial byte received is discarded.
7 SPITX Underflow Mode.
Set by the user to transmit the previous data.
Cleared by the user to transmit 0.
6 Transfer and Interrupt Mode (Master Mode).
Set by the user to initiate a transfer with a write to the SPITX register. Interrupt occurs when SPITX is empty.
Cleared by the user to initiate a transfer with a read of the SPIRX register. Interrupt occurs when SPIRX is full.
5 LSB First Transfer Enable Bit.
Set by the user; the LSB is transmitted first.
Cleared by the user; the MSB is transmitted first.
4 Reserved. Should be written as 0.
3 Serial Clock Polarity Mode Bit.
Set by user, the serial clock idles high.
Cleared by user the serial clock idles low.
2 Serial Clock Phase Mode Bit.
Set by the user. The serial clock pulses at the beginning of each serial bit transfer.
Cleared by the user. The serial clock pulses at the end of each serial bit transfer.
1 Master Mode Enable Bit.
Set by the user to enable master mode.
Cleared by the user to enable slave mode.
0 SPI Enable Bit.

Set by the user to enable the SPI.
Cleared to disable the SPI.

Rev. 0
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SPIRT—ARR LTRE

transmission of data.
Cleared when SPITX is empty.

AT SPISTA
==L S
7 KL% OXFFFFOAQ0 SPIREEL IR S
) 44T SPIRX
F7 )L Ml 0x00
5 7T RLA: OxFFFFOA04
VA S B L
v \ _ FT4ME 0x00
fehE: IO 8EYy MMRIE, Y UT XY T 2T _ .
/1//]"/57‘—‘71_‘;{@11‘/%@@7(7"—527&2% 7T A: E)h%"t’jb%—‘m
RLET, e ZO8EY N MMRIE, YUTNL-RYTxT
N A B —T 2= Ao TRFE LT —#
% 90.SPISTAMMR ® £y h&5BA ML E T,
Bit Description et e
7t06 Reserved. SPIZEL DR %
5 SPIRX Data Register Overflow Status Bit. A4 Hir: SPITX
Set if SPIRX is overflowing. T R A OxFFFFOAO08
Cleared by reading the SPIRX register. T A £ X S5A L
4 SPIRX Data Register IRQ.
Setautomaticglll if Bi?S or Bit 5 is set Feie: VTN RYT=TN e AT =T 2 R
Cleared b readi)r: the SPIRX re ister. BEoTHET LTS E IO 8 By b MMR I
y : g 9 : HFEEXIAHLET,
3 SPIRX Data Register Full Status Bit.
Set automatically if valid data is present in the SPIRX SPISHERELIRA
register. .
il SPIDIV
Cleared by reading the SPIRX register. A
2 SPITX Data Register Underflow Status Bit. 7 R OxFFFFOAOC
Set automatically if SPITX is underflowing. 77 4/v Ml O0x1B
Cleared by Writ-ing in the SPITX register. >R 7, B X AR
1 SPITX Data Register IRQ. e _ ; T . _
Set automatically if Bit O is clear or Bit 2 is set. BeE: “® 8tk MMR li\ )TN LY 7I 7
. . . e oo f V=T o= APREEL TV DA E
Cleared by either writing in the SPITX register or, if finished FLE . o e | =«
transmission, by disabling the SPI. 2%’7;:% Fo A= L= PORRIZON TS
2l fl A
0 SPITX Data Register Empty Status Bit. LEBRL TS,
Set by writing to SPITX to send data. This bit is set during
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DUFPIL TR A E3—Tx—X
_l Im._l| STIBYTEL ._|| STIBYTE2 r

. PARITY BIT

| I START BIT

PAIRTY BIT
WITH 2 STOP BITS

06847-039

Bl 41.> ) F7ILADC TR K - 41 2 =Tz —ADFI—3 /N1 hEfE

ADUCT7033 (X 1 KO ML RBV VTV TAN e f L HX—T
= —A(STNA— 2N L TEB Y, FERMEIT3T 2 K mEc
K BFME IR WNcfE S Z EnTEET,

STIA— NI, 128y hDO/X7y M T 1~6 /31 FOT —H ZH5ET
HZENTEET, KALITTRT LI, EBE Ty M, A
Z—hk By b, FESSLPB EY ), BESVT 4y b,
2y FMEDA YT - By hREENRTHET, STI 55—

STI B> TEESN, R— -

L—hIFA~—4 OF—1"—Tn

— - L—FTHREINET,
STIAR— RZ. KD 6HD MMR &1 » TRRIEMI SN ET,

STIKEYO:
STIKEY1:
STIDATO:
STIDATL:
STIDAT2:

VITW e T A e A =Tz =R+ F—0
VITNW e T A e A =T x2—R - F—1
T—=Z016 Y FE2 A FPERFFLET,
T—Z 116y PE2 1 PERFFLET,
T—=2216 Y P E2A FERFFLET,

STICON: Y UT /I« TAK A F—Txz—A%&HIMLET,

VYT TR A E8—T1—R-F—0LDRE

AN

7 KL A:
T A

Hre:
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STIKEYO
OXFFFF0880
EZALEN

STIKEYO MMR & STIKEY1 MMR I35t
THEf &, STICON MMR % {%# L £,
STICON ~E X IATE AT, STIKEYO (Z 0x0007
EEXALVLENRH Y 9, STICON ([ZEEAL
ZAT - 7= [EA%1Z STIKEY1 |2 0x00B9 2 E X AL
T, STICON DEEALY —47 v A% EFIT5E
SHAMLENDHY £, STIKEY0 ([ZEXIAZAT
PRWEES. = U AN TEX AT
FEITEFICEZXAEN R AT,
STICON MMR IZ%F3 % e & IAAIT TR THE
HahE4,

VYFPIL TR A8 —T1—X - F—1LTRE

A Hi:
7 RV
T/
FERE:

STIKEY1
OXFFFF0888

FEEAHE

STIKEY1 MMR & STIKEY0 MMR (354 ot
T &4, STICON MMR % {33 L £ 7,
STICON ~FE XA A HE %2, STIKEYL
0X00B9 #E X ATeMEMNDH Y £9°, STICON (T
EXJATPERFTIC STIKEYO (2 0x0007 ZEXiAA
T, STICON OEE AL —7 v A& IEFIT5E
SHBLENRH Y £9, STIKEYL [CEEXIAZTT
bRWEE, V= U ANTEXRALESE.
FLEREEFICEZAEN o2 HAITIE.
STICON MMR (24 2 B0 & AL T+~ T 4
HEhE9,

SYFPIL - FAM A 8—TI—X-FT—R0LPR4H

ZAIR

7 L&
77 4V ME:
TR
HERE:

STIDATO
OxFFFF088C

0x0000

A E X AHE

STIDATO MMR %, STI R— 34 X —T7 L &
NHEEBIC STIEUNLEREEND 1 HFBE
2EHDOT—H « NA NEKNT D 16 B b -
LUAKZTY, #MEEIND 1L FEHDONAA MY
v N7:0]%Z, 2 B DN MIE Y F[15:8]% .,

FhFhav—LET,

DYFPL - FRAR AY8—T1—X-T—H1LTRAE

Z2AIN

7 KU A
77 /b MH:
T
Bne:
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OXFFFF0890

0x0000

P & FIEE

STIDAT1 MMR %, STI R— 23 X —T L &
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SYTFILFARAM-AVE3—T—R-TFT—R2LTR4

EA-iip
TRV
77 %V ME:
T eX:
Hne:
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STIDAT1 A3
OXFFFF0894 24 il

0x0000 7R

Fe A & W RE 77 v ME:

STIDAT2 MMR %, STI HF— kA x—7 1 x 7 7EA
NnNadESTIEUNLEESNS 5FBH & 6FH

DT —H « XA FEENTD 16y k- LI R

AT, BHESIND 5 FHOAAL My b

[7:01%. 6 FH D/ A MIE > MN158]%., £
Fhav—LE7,

T
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STICON
OxFFFF0884
0x0000

A EXTEE, 2 0D0F— - LY RH
(STIKEYO & STIKEY1)IZ & 0 X IALMNEL R
SNFET, RO 3 EIOFEZIAL—F AT
B T2 BT DI, STICON ~DEEALT
JEANBIEEIZE T LET,
1. STIKEY0 MMR |Z 0x0007 % & & A7
=S
STICON (ZHE AL ZATWVET,
0x00B9 % STIKEY1l ~EXjAteZ &
WCkoT, = v ANETLE
R
STl =y bE—/L MMR %, U7/« 5 R
Ko f o X —T 2 —AOBEET— RERTET
516y ks LY ZEZTT,
GPIO_13 /%, STIi#{E0 GP2CON T STI B}
TERICRET D HLERH Y £77,
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% 91.STICON MMR @ £y 3B

Bit Description

16t0 9

Reserved. These bits are reserved for future use and should be written as 0 by user code.

8to5

State Bits, Read Only. If the interface is in the middle of a transmission, these bits are not 0.

4102

000 = 1-byte transmission.
001 = 2-byte transmission.
010 = 3-byte transmission.
011 = 4-byte transmission.
100 = 5-byte transmission.
101 = 6-byte transmission.

Number of Bytes to Transmit. These bits select the number of bytes to be transmitted. User code must subsequently write the bytes to be
transmitted into the STIDATO, STIDAT1, and STIDAT2 MMRs.

1 Reset Serial Test Interface.

This bit is 0 by default to operate in normal mode.

Set to 1 to reset the serial test interface; a subsequent read of STICON returns all 0s.

0 Serial Test Interface Enable.
Set to 1 by user code to enable the serial test interface.
Set to 0 by user code to disable the serial test interface.

DTN - TR - A8 —T T —ROHNBE
VUTI e TFAR e f v H—Tx—AF, g—H A K RT AN,
g, ZWY L ORPIALEREFFOSEEL T, B
N Z A N Z X 42 1R LET,

PIN

READBACK
HVMON([5]

O STI

ST
TRANSMIT
GP2CON[24]

SHORT-CIRCUIT

PROTECTION CONTROL \v4
HVCFG1[2]

06847-040

42 STI D H HHEE

SUYFIL TR A 3= —RADERFE
WD —rr o R > T STl R— FZ2RE LTSI DB, F—
ZOEEVPRBINET,
1. R—+ L= REODFA~—4ERELET,
2. TURREE#HET D7D STIKEY0 & STIKEY1 %1~ T
STICON ZIEFIZA X —7 NV LET,
3. HET B34 % STIDATO. STIDATL, STIDAT2 (C#E X
AFFET,
B A <—4120%, TER— L— R TA—R"—T7 o —F5ELVVHE
EHELET, STI A— M &ffi>T ADC ZHifE RALETLHE
1L, D ADC EHFERD G DAL DRNCHE ADC ZHAREF(16 B
MEHIITEXD+07eR— - L— b &2HESLERHY £,
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=L 21X, ADCOY 7Y 781 kHz DBA. RISTRT 36 B
NeHATHEOIC SRR — s L= THIMERHY £7,

Bx8Ey MlLziT16E Yy N ADCEMIERLEF = v 7 ¥
Lo N B)+EXLIAZ = - By R+ @1 T o - &
v M) +@x2A Ry 7 -y N)=36Ey I
Lo T, YUTN TR« ¥ —Tx—R %, 36 kbps LL
FTCTF— 4 ERETOHMNERDY 7, KbITVEER— - L —
Ni% 384 kbps T, ZDHH. A ~—4 12— F MMR (TALD)IZ
#FXIAENHH o — FEIX 0x0106 (10 #T 267220 £4, D
WIZKRDOE S ICEHESh, 27 - 71y 27=1024 MHz TF YU /7
—T=1%5 &,
CoreClockFrequency _ 10.24 MHz _
DesiredBaudRate 38.4 kbps

TALD =

YA ~—4 Ou— Nz EZIAH, X512 TACON MMR %~ T
HA<—HEEZRELTAR—TNTDL, STIR— FBRREIN
F4, ZhE, YIUTNN e TAN AU H—T2—ADET V3
UCHA L2 L 912 STIKEYO MMR & STIKEY1 MMR ZA{# 5 %51
23—/ AT STICON MMR (25 L CEEIAARZITH Z LIk
DEITINET,

B1c, FTEHOEE A M STIDATX MMR ([CEZXAEN -4
12, STIAR— MIEFEEBBLET, STI NAEEZBBTIEED
IZ. STICON MMR NOER Z DL A X IZHEPNCEZIAENTE
MHOEFINET, 2—HP— - a—FEnDLTRITOT =X NEE
ENT-Z L EFERT D L XL, STICON MMR & B AR — U
T L TRIICESAEINEEBICEDIOEHALET, 2OV YT
Ve AV B —T 22— RAET L AT —T VT HE XL, 2—HF—.
22— F735 STICON[0]~ 0 2 X AL F T,
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FP 5 PEEL, WIZ2.31 FakfE

T4LD = 267;
T4CON = 0xCO;

STIKEYO = 07;
STICON = 0x11;

STIKEY1l = 0xb9;
STIDATO = OxAABB;
STIDAT1 = 0xCCDD;
STIDAT2 = OxFF;

while (STICON != 0x09)

{}

STIKEYO = 07;
STICON = 0x05;
STIKEY1l = 0xb9;

STIDATO = OxEEFF;

while (STICON != 0x09)
{}

Rev. 0

FTHEOICSTIR—FERET D= R -7 AL FOFEZRIRLET,

//
//

//
//

//

//
//

//

//

Timer4 Reload

Value

Enable T4, selecting core clock in periodic mode

STICON start write
Enable and transmit
STICON complete write
5 bytes for
Wait for transmission to complete
STICON start write
Enable and transmit
STICON complete write
2 bytes for

Wait for transmission to complete
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LIN(A—AI A 22—aRr I bRy FT=D)L 23— x—R

ADUC7033 (X, ARM7 MCU =7 & 4hi LIN <2 & offiomEey  LIN MMR DA

BAL S =7 2= AENBLTOET, SO LIN A Z—=T=—= | |N ~— Ry =7 FHILHS)HEEL. 5 0 MMR %4 - Tl &
AFAVL—=TEA o Z =7 == AL LTLk~20 K R—TEEL.,  nE4. % MMR OBREZRICR L5,

LIN 2.0 #i#& & HHMEAFF > TWET, AL —7 « J— NI L

SNDTNT v TEHENE L TV D7D, SMPTEIEEDHIE 3% 92.LIN MMR D8R

T&EFEJ, LIN 71 b=, 43 1Rtk 9 1C, N UART,

e =2 of - e MMR
IRQ. HH LIN ¥ A ~—, W&EEFT =S (CNONH)ZME > \ame Description
T ES 11/:; éﬂ’bii‘iﬁ"o =@ LIN l“i\ 7 V_7; 7 427 LHSSTA LHS Status Register. This MMR contains information flags
—H mﬁfﬁ% ?ﬁ%%ﬁﬁ‘ borzw vy VC%B@J S, AN A that describe the current status on the interface.
ke ZA IV TIZIEPLL SO 5 MHZ HAIMEDLIL TV ET, LHSCONO | LHS Control Register 0. This MMR controls the

configuration of the LHS timer.

LHSCON1 LHS Start and Stop Edge Control Register. Dictates which
edge of the LIN synchronization byte the LHS starts/stops
counting.

LHSVALO LHS Synchronization 16-Bit Timer. Controlled by
LHSCONO.

LHSVAL1 LHS Break Timer Register.

LHS INTERRUPT LHS FOUR LIN
IRQEN[7] ~e— INTERRUPT | INTERRUPT
LOGIC SOURCES
2 4 B PBREAK LHSSTA[0]
ADuC7033 START LHSSTA[1] :
Lhs STOP LHSSTA[2] VDD i voD

HARDWARE BREAK LINENABLE 1

ERROR LHSSTA[4] (INTERNAL : MASTER ECU

5MHz LHSVALD |-t ~+— "PULL-UP) H PROTECTION

'>| HVCFGO[5] H DIODE

131kHz ——>| LHSVAL1 [ i

INPUT i MASTER ECU

YOLTAGE ! PULL-UP
THRESHOLD EXTERNAL !
RxD ENABLE REFERENCE LINPIN +
LHSCONO[B] .
:
:
RxD H
ADUC7033 P Lo
u ;
OVER i
UART LIN MODE VOLTAGE
; SCR [ 1§
- HVCFGO[1:0] _‘ PROTECTION H
GPIO_12 :
GP2DAT[29] - H
AND - H
GP2DAT[21] GPIO12
FUNCTION DuTEUL ;
SELECT ! :
GP2CON[20] INTERNAL :
< SHORTCIRCUIT i
¥ SENSE :
SHORT-CIRCUIT :
Pty T RESISTOR :
HVCFG1[2] :
INTERNAL AvAR 3
SHORT-CIRCUIT 10 VSS i

TRIP REFERENCE

43LINIVODTRYIE
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LINN—F9z7RAPRAT—E2RX - LPR4E

4 i LHSSTA
7 RLZ: OXFFFF0780

F 7+ ME: 0x00

TR aedtH LEE A

HéRE: LHS AT —H R « LYRAZLREY k- LYRZTHYD, £ ME ADUCT033 LIN A > ¥ —7 = — A DBAEDOTE

AT —HABFRLET,

% 93.LHSSTAMMR @ E'vw ~EitRA

Bit Description
31to7 Reserved. These read-only bits are reserved for future use.
6 Rising Edge Detected (BSD Mode Only).

Set to 1 by hardware to indicate a rising edge has been detected on the BSD bus.
Cleared to 0, after user code reads the LHSSTA MMR.

5 LHS Reset Complete Flag.
Set to 1 by hardware to indicate a LHS reset command has completed successfully.
Cleared to 0, after user code reads the LHSSTA MMR.

4 Break Field Error.

Set to 1 by hardware and generates an LHS interrupt (IRQEN[7]) when the 12-bit break timer (LHSVALZ1) register overflows to
indicate the LIN bus has stayed low too long, thus indicating a possible LIN bus error.

Cleared to 0, after user code reads the LHSSTA MMR.

3 LHS Compare Interrupt.
Set to 1 by hardware when the value in LHSVALO (LIN synchronization bit timer) = the value in the LHSCMP register.
Cleared to 0, after user code reads the LHSSTA MMR.

2 Stop Condition Interrupt.
Set to 1 by hardware when a stop condition is detected.
Cleared to O, after user code reads LHSSTA MMR.

1 Start Condition Interrupt.
Set to 1 by hardware when a start condition is detected.
Cleared to 0, after user code reads LHSSTA MMR.

0 Break Timer Compare Interrupt.

Set to 1 by hardware when a valid LIN break condition is detected. A LIN break condition is generated when the LIN break timer value
reaches the break timer compare value (see LHSVALL in the LIN Hardware Break Timerl Register section for more information).

Cleared to 0 after user code reads the LHSSTA MMR.
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LINN—FK9x7RPa> FA—IL - LPREO

EA-iip
TRV
77 %V ME:
T eX:
Hne:

LHSCONO
OxFFFF0784
0x0000

e THE

REYRMLYAFZDOZO LHS =2 ba—/b « LI AZE LHSCONL L ¥ A & LA HE TV, LIN OEfEE—
FEFRELET,

% 94.LHSCONO MMR @ £+ it BA

Bit Description
31t013 Reserved. These bits are reserved for future use and should be written as 0 by user software.
12 Rising Edge Detected Interrupt Disable.
BSD Mode.
Set to 1 to disable the rising edge detected interrupt.
Cleared to 0 to enable the break rising edge detected interrupt.
LIN Mode.
Set to 1 to enable the rising edge detected interrupt.
Cleared to 0 to disable the break rising edge detected interrupt.
11 Break Timer Compare Interrupt Disable.
Set to 1 to disable the break timer compare interrupt.
Cleared to 0 to enable the break timer compare interrupt.
10 Break Timer Error Interrupt Disable.
Set to 1 to disable the break timer error interrupt.
Cleared to O to enable the break timer error interrupt.
9 LIN Transceiver, Standalone Test Mode.
Cleared to 0 by user code to operate the LIN in normal mode, it is driven directly from the on-chip UART.
Set to 1 by user code to enable external GPIO_7 and GPIO_8 pins to drive the LIN Transceiver TxD and LIN Transceiver RxD,
respectively, independent of the UART. The functions of GPIO_7 and GPIO_8 should first be configured by user code via the GP1O
function select Bit 0 and Bit 4 in the GP2CON register.
8 Gate UART/BSD R/W Bit.
Set to 1 by user code to disable the internal UART RxD (receive data) by gating it high until both the break field and subsequent LIN
sync byte have been detected. This ensures the UART does not receive any spurious serial data during break or sync field periods that
have to be flushed out of the UART before valid data fields can be received.
Set to 0 by user code to enable the internal UART RxD (receive data) after the break field and subsequent LIN sync byte have been
detected so that the UART can receive the subsequent LIN data fields.
In BSD mode, LHSCONOQO[6] is set to 1. Because of the finite propagation delay in the BSD transmit (from the MCU to the external pin)
and receive (from the external pin to the MCU) paths, user code must not switch between BSD write and read modes until the MCU
confirms the external BSD pin is deasserted. Failure to adhere to this recommendation can result in the generation of an inadvertent
break condition interrupt after user code switches from BSD write mode to BSD read mode. A stop condition interrupt can be used to
ensure that this scenario is avoided.
In BSD read mode, this bit is set to 1 by user code to enable the generation of a break condition interrupt (LHSSTA[O]) on a rising edge
of the BSD bus. In BSD read mode, the break timer (LHSVALZ) starts counting on the falling edge and stops counting on the rising
edge. The generation of an interrupt on this rising edge allows user code to determine if a 0, 1, or a sync pulse width has been
received. It should also be noted that the break timer still generates an interrupt if the value in the LIN break timer (LHSVAL1 read
value) equals the break timer compare value (LHSVALL write value), and if the break timer overflows. This configuration can be
used in BSD read mode to detect fault conditions on the BSD bus.
In BSD write mode, this bit is cleared to 0 by user code to disable the generation of break condition interrupts on a rising edge of the
BSD bus (as is required in BSD read mode). In BSD write mode, the LHS compare interrupt (LHSSTA[3]) is used to determine when the
MCU should release the BSD bus when transmitting data. If the break condition interrupt was still enabled, it would generate an
unwanted interrupt as soon as the BSD bus is deasserted. As in
BSD read mode, the break timer stops counting on a rising edge, so the break timer can also be used in this mode to allow user code
to confirm the pulse width in transmitted data bits.
7 Sync Timer Stop Edge Type Bit.
Cleared to 0 by user code to stop the sync timer on the falling edge count configured through the LHSCON1[7:4] register.
Set to 1 by user code to stop the sync timer on the rising edge count configured through the LHSCONZ1[7:4] register.
6 Mode of Operation Bit.
Cleared to 0 by user code to select LIN mode of operation.
Set to 1 by user code to select BSD mode of operation.
5 Enable Compare Interrupt Bit.

Rev. 0

Cleared to 0 by user code to disable compare interrupts.
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Bit Description
Set to 1 by user code to generate an LHS interrupt (IRQEN([7]) when the value in LHSVALO (LIN synchronization bit timer) = the value
in the LHSCMP register. The LHS Compare Interrupt Bit LHSSTA[3] is set when this interrupt occurs. This configuration is used in
BSD write mode to allow user code to correctly time the output pulse widths of BSD bits to be transmitted.
4 Enable Stop Interrupt.
Cleared to 0 by user code to disable interrupts when a stop condition occurs.
Set to 1 by user code to generate an interrupt when a stop condition occurs.
3 Enable Start Interrupt.
Cleared to 0 by user code to disable interrupts when a start condition occurs.
Set to 1 by user code to generate an interrupt when a start condition occurs.
2 LIN Sync Enable Bit.
Cleared to 0 by user code to disable LHS functionality.
Set to 1 by user code to enable LHS functionality.
1 Edge Counter Clear Bit.
Set to 1 by user code to clear the internal edge counters in the LHS peripheral.
This bit is automatically cleared to 0 after a 15 us delay.
0 LHS Reset Bit.

Set to 1 by user code to reset all LHS logic to default conditions.
This bit is automatically cleared to 0 after a 15 ps delay.
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LNNAN—FKYx7REPavFA—IL - LPRE 1

AT
7 KL A

F 7 3V ME:

T A
Here

LHSCON1
OxFFFFO78C
0x32
S E TTHE

REYRMLYPAFZDOZO LHS =2 ba—/b « LY AZE LHSCONO L ¥ A & L& THivy, LIN OEIfEE—
FEFRELET,

% 95.LHSCON1 MMR ® £+ it BA

Bit Description

31to8 Reserved. These bits are reserved for future use and should be written as 0 by user software.

7to4 LIN Stop Edge Count. These bits are set by user code to the number of falling or rising edges on which to stop the internal LIN
synchronization counter. The stop value of this counter can be read by user code using LHSVALO. The type of edge, either rising or falling,
is configured by LHSCONO[7]. The default value of these bits is 0x3, which configures the hardware to stop counting on the third falling
edge. Note that the first falling edge is taken as the falling edge at the start of the LIN break pulse.

3t00 LIN Start Edge Count. These four bits are set by user code to the number of falling edges after which the internal LIN synchronization

timer starts counting. The stop value of this counter can be read by user code using LHSVALO. The default value of these bits is 0x2, which
configures the hardware to start counting on the second falling edge. Note that the first falling edge is taken as the falling edge at the start of
the LIN break pulse.

LINN—=FOz7RPLLAI—0L R4

44 il
7 KL R

77 L Ma:

T
HERE

LHSVALO
OxFFFF0O788
0x0000

e X AT

D16y hOFEAHLEHL AT, WNES LIN F# ¥ A ~—OEE2EM L E3, LIN R Z A ~—1ZNE 5 MHz
7u/7T%@én ay e rnay 7 bR— L— FEWENSMSE LTV ES, LIN E—FTE, 2—%—+ a—F
12XV LHSVALOD LY R Z b ENTZEE2E->T, ~AF—LINDAR—« L— " 23HTL N TEET, =
DFHEIX, ADUCT7033 AL —7 D UART 205 LIN < AHX— + J— RETO LING#EEZ EL<ATH 72D DONE UART &R
— - L— NOBEILEDbNET,

LIN/N—FK9xz7-TL—% - 8437—1LTR4E

4RIl
7 KL A:

77 v MiE:

T A
Hre:

LHSVAL1

OXFFFF0790

0x0000 (7 7 4/ k), 0x0000 (FEAxHi L), F 7213 0x0047 (EXiAA)

e X WHE

a—Y— e a—KhbZonr—rvaEHGEANTE, NELIN 7L —2 « X4 ~—D 12 ¥y MEDIRSNET, Z
DT VL—2 « A < —I3NBEOIREE T R ER (131 kH) b E#EZ oy 7 &N, LIN TL—2 « SLADH A I v
7%&%Li¢oUNAzfﬁiyVﬁ%Efém\itiz~%~-:~kﬁ%mem4%aﬁﬁ¢& DA
v —ELLURZEN 0y bENET, 2—P— - a—FKnbZonlr—r g MIEZIALETOE, 12 Y b
BN LINTL—2 - &4v~ TIE2< . LINTL—72 « 2 R_RT « LURZ|ICEXAENET, LINEEE— RTIE

LT - LU AS OENREFRIICT V= A —fHE SN E T, YA~ —ERREE T H L, LIN T
L— 27 %10 A (IRQEN[7] & LHSSTA[ODASSAE L £4, T L— 27 REEEIVIABZ DK, LINT L—2 « XA <—|37 L—
TIEEONBH ENY Ty PETHU U MERFRITET, YHERDZ o UBBHEEINTIC 12 By b« XA <w—NA4—
—78—45% L4096 x 1/131 kHz =31 ms), 7L —72 « 7 4 —/L R « =5 —%| ) AL (IRQEN[7] & LHSSTA[4]) 234 L
F9, T 7 AN RTHE, 22T - LYRZEDN 04T IZRE I, 11 By MEE \—XTJ‘JI:\L/i‘j_o ZHuE, 20 kbps T
®D LIN 7 L—72 « 2SOV ADENSIVAR T, BipbHR— L— MR LTI, LHSVALL ICEE AR EZIT-> T OE
EEETLHZENTEET, AT L—7 B0 ALNZESNRVEA, %RFERS/ SV AD LHSVALO L ¥ A ¥ Zfi
STEZA I TN LICEBE L TLEE W,

LINN—FOx7 -4 —71x—X

LINZL—L--ZFakan

TlU—L -~y H— TL—r R A b, RERNTO7 %
—< v F&X 44 TR LET, AE, LIN 28 L EZEE2 TR

LIN 7L—h « 73 b2l T =7« 0, WSS b g4 5 72012, UART, LIN ~— Ko =7 Rfin sy 7

R . T—4 - A bOFEHE AR INET, BETE RIS — N f o H—T e A e FT_RCTELDTHEL
TWET,
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LINZLb—L = TL—% - Lokl

A5IZFETEHIT, LINTL—2 « U RLEHS>TH LW T L
— LD EMESNET, /b 13 By MEBIBMEEL, AL —
TRT Y OZEHLELIZET X OWUEFT T, 7L —
ANV ERHETEZOXLERHY T, AT O X S I
ADUC7033 %, LHSVALL 7L —ZkkeL T L—2 « =5 —kuHitk
EE->TCINEEITLET, 7 L—7 A#MZEMICEHIT 52
FXH Y FHAD, NAMERRENEE LG E (AN — - L
SUVIZREE), 77 T TERTHMNERDH Y ET,

LIN 7 L—AREH#/ 1 +

LIN ZEH3 2@EDOR— « L— ME, FHIA R 5IX 46 1T
TEORHAEEINET, A7 =V FORYIONL TRy
LT 4=V RD 5 BHONL TR =y POR ORI
WMEINFEF, ZOREE 8 TRAELT, ¥ETLHT—FDAHR— -
L— RS S5ET, ADUC7033 Tlx, Z DRSS ho& A
VT RN R 27 TEBLTWET, 2 OMEREDOIEMICZ ST
iZ. LIN "= R =27 RART—F X« LIREDR I a %k
ZHLTL TS,

LIN 7 L—ALREHAN T

LIN A7 1 —/V F&Z{5 L7-th, UART IZHEL SNDHHR— -
L— M3EME AN ET, ®IT UART 233 E & T, ADUC7033 1%
PR T2 ZETE AL 01220 £9(X 47 BR), RER T
X, BB RN T 4D 2 DDOYT T 4 — )L RO DR E
NTWET, 6 By FOBAFIZIZ, 7L —20DF—47 > FOi#5]
FTWNEENTWET, ZORMNFIT. ZEEINDIT—H « A
MEEFRRLET, A ML, VAT L - LYULOTHA T
Z—P—PERELET, #IFICoONTRY T o RNEE S, v
AT ANTHA L ENZLINDOLEY 5 SUEFELE T,
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LIN 2 L—LDOT—4 =13/ k

FT—H e X[ e TL—AiF, 1~8 A " DT =X ELEELET,
TL—AIZEEND A MLIE, LIN ~AX —|Z&FELET, T
— 5 e SR T U AT —H S MEYEI S ET( 1K 48),

LIN 7 b—L4 - T—2OEEEZE

TUL—7 « RNV ERBINASL PRELLZESINDS &, UART
EETEAR— - L— MIEE LK., COMTX MMR & COMRX
MMR %fif > CF —Z BEZE S E 9, LIN Z UART L#AAD
BTHEHTSEIICERET D L &L, kD UART MMR &V
7,

COMDIVO:FR# T v F (T 31 )
COMDIVL:#55 T » F (A1 R)

COMDIV2: 16 ¥ v FIEHEEE KA -5 H LY A2 % COMDIVO,
COMDIV1, COMDIV2 (#4372 fEI%, LHSVALO 25 LT,
FrsiR— . L— FaRAELET,

COMCONO |ZF A v+ @ hua—/b « LY AZTY, UART NIE
LBRESNDLEDBIC, T—FZ&2%%ET5 LIN 7r b=z
UART I —E L £,

LIN RZ2 EOF—& OEITIE. kD UART MMR Offi A3 488
<7,

COMTX:8E'w hFEL YA X
COMRX:8 B v hZfFL YA X
COMCONO:F A v » 2 ha—/L -« LYK
COMSTAO: S A Y « AT —H A « LI AKX

LIN N2 ECTF—4 %2 %ET 07010, BBRTL27—4%
COMTX IZHEANT DR H Y £9, LINNNZR LOZET—X %5
T 7=01CiE, COMRX DE=F% U v UMM ETT, F—FD
EZEZIELLAT O 2D, COMSTAD % E =4 —3 5 SLEHN
HYET, FHEMZOWTIL, ZOF—Z - — D UART U7
Ve f U B =T x—ADE 7 aE UART LI RAZDEHRE Y
varErsBRLTIEan,

V7 hu=THIEOL T, UART 5—4 « 714 (TxD & RxD)
&AL EB GPIO B2/ (GPIO_7 & GPIO_8)Z 3t/ % = L 3 [ RE T,
FEMIICOWTIE, GPIO R— K 1 v bhur—JL s LY RH
(GPICON)DE 7 v a v EHBML TSN,
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- > = 14T —] 8Tgp —————————»
13Tgi1 I>1TBIT 2Tgit | 2Tgit | 2TgiT | 2TgiT
— [ S oy - |l o ey [
- > > >| >| >
| ’ |STA’ SO|31’52 |S3’S4 |55’SG S7 [STO
BREAK SYNC PROTECTED ID %

BA4LINA v A—TT—RADEA VY

| ¢—————————— TpRreak > 13Tg ——————————

START BREAK
BIT DELIMIT

06847-043

45LIN TL—% - T4 —IL K

—» TBIT

meavalalaVcs

B4 46.LIN REI/NA k- T4 —IL K

06847-044

_> TB|T

e EEEEETE

A7.LINFERIF/NA k- T4—LL R

06847-045

_> TB|-|—

\START/ BITO X BITL X BIT2 X BIT3 X BIT4 X BITS X BIT6 X BIT7 /SET;IC%P

B 48.LINT—H& - /NA b - T4—JLR

06847-046
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LINN—Fo z7R#IL—F > OH
WIZ LIN kv —F oD C Y —R » a— Rl 2R LET,
void LIN INIT (void )

{
char HVstatus;

GPCON = 0x110000; // Enable LHS on GPIO pins
LHSCONO = 0x1; // Reset LHS interface
do{
HVDAT = 0x02; // Enable normal LIN TX mode
HVCON = 0x08; // Write to Config0
do{
HVstatus = HVCON;
}
while (HVstatus & 0x1);// Wait until command is finished
}
while (! (HVstatus & 0x4)); // Transmit command is correct
while ( (LHSSTA & 0x20) == 0 )
{ // Wait until the LHS hardware is reset
}
LHSCON1 = 0x062; // Sets Stop Edge as the fifth falling edge
// and the Start Edge as the first falling
// edge in the sync byte
LHSCONO = 0x0114; // Gates UART RX line, ensure no interference

// from the LIN into the UART
// Selects the stop condition as a falling edge

// Enables generation of an Interrupt on the

// stop condition
// Enables the interface

LHSVAL1l = 0x03F; // Set number of 131 kHz periods to generate
// a break interrupt 0x3F / 131 kHz ~ 480 us
// which is just over 9.5 tbits

ZDOFEEME, LHSVALL i LIN N2 ETERAE LIERYION D
FTAV =y THY Y &AL ET, LHSVALL 28 LHSVALL IZ
FEEXRAENAE(ZOBHE OXBREBLLE, TL—20 « 2T
FVIABIBFELET,

WOSEH TN Y =y T, LHSVALO 3 o > & MaD E T,

LHSVALO b T3V =y UV EE=F— L, Zht
LHSCONL[7ANC FH XA ENTMEXR I L ET, Zof Tk, £=
F—F 5Ty PHIL LIN 7L—A0D 6 FHDYEH FRY T v P,

EJl
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[FHAINRA FD 5B FHDN L FNRD Ty TT, TOMNHFRD =T
v UBNZEENDE, Ay FERMEEID AN REALET,
UART DMEERR T OZEITREINDDIXZORA » R TT,
LIN SARNA « LYULIZRDHIC, UART B —T7 4 731
LZMENRH Y EF(LHSCONO[B] & ), 7 —T 14 > 7 &,
UART BE= T —34ALET, ZONFROFEMAX 49 1R LET,
a— R TIEZINERO X S ITLRFEL TWET,
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while ( (GP2DAT & 0x10 ) == )

{3 // Wait until LIN Bus returns high

LHSCONO = 0x4; // Enable LHS to detect Break Condition Ungate RX Line
// Disable all Interrupts except Break Compare Interrupt

IRQEN = 0x800; // Enable UART Interrupt

// The UART is now configured and ready to be used for LIN

LHSVAL1 BREAK LHSVALO STARTS

LHSVALO STOPS UART CONFIGURED BEGIN

LHS INTERRUPTS  RECEIVING DATA
DISABLED EXCEPT VIA UART
BREAK COMPARE

STOP TART| STOP

06847-047

49. LIN Bl D% E

RESET AND COMPARE COUNTING COUNTING. STOP
STARTS INTERRUPT INTERRUPT
COUNTING GENERATED GENERATED
Tair
—| |-
START
BIT
LHSVAL1 = 0x3F
LIN B2H

ADUC7033 (X, 77U r—3 a3y « n— R EOWHIREEE 3
LHEEEENE L CVET, 20U — Ky 7 #EEIX. GPIO_11 %
o TERLTWET, LIN B OHREDIREEIT GP2DAT[AIH
MECVET,

a—HP— - VT =TS LIN ErEag s Lybbo—- L
SUVZEREI LT, 22— —2WikEE RN TE 5 X HIcTH T L
HLTEXET, ZOMREIX. GPIO 12 2~ THEHESNET, 2D
HREA A F—7 V95 L XX, GPIO_12 % GP2CON[20]% > T
GPIO IZTHRETHA2XLENHV ET, LIN BUEZHEETH L,
GP2DAT ZflioTonA « LobEizidn— « LULIZT 5 2 En
TEET,
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F7-. ADUC7033 |Z LIN B D& {RH#EMES N L CTWET,
LIN vr ECHERREN BRSNS & HVSTA2] B> R & E
7. HVCFG1[3]%fli> T LIN RIAREZHAX—TNT5HL, =
DOy MIZ VT ENET, ZOMHEEIL HVCFGL[R]%E > TF «
AT—TNTHIENTEET,

Y—TIL vy FFO UG LIN OEIE
Pl o AR RBRFEALTH(T b H HVSTARIAE v k&
ATH). LINWBEIE PR L Clllise S L7,
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Evybk-2U7IL- TINAABSD)M VB2 —Tx—R

LHS INTERRUPT LHS FOURLIN
IRQEN[7] -#—— INTERRUPT [ INTERRUPT
LOGIC SOURCES

1 4 EBREAKLHSSTA[0]
ADuC7033 J START LHSSTA[1]

LHS STOP LHSSTA[2] vDD vDD
HARDWARE BREAK LIN ENABLE
ERROR LHSSTA[4] {(INTERNAL MASTERECU
¢ PULL-UP) PROTECTION
SMHz e[ LHSVALOQ |- HVCFGO[5] DIODE

TRIP REFERENCE

131kHz —{ | LHSVAL1 |-
{PC?IEJ'I:I;Q o MASTER ECU
THRESHOLD EXTERNAL PULLLP
RxD ENABLE REFERENCE LINPIN
LHSCONO[E] .

H
!
RxD :

' CLoap
i
ADUC7033 OAGE ’
ucre HI\_II(?FI\(QOD[?I:EU : VOLTAGE | scr | |
PROTECTION ;
TxD fantl f \ i
BPF i
OUTPUT i
DISABLE L i
H
INTERNAL !
< SHORT-CIRCUIT :
T SENSE i
RESISTOR !
H
!

INTERNAL v oo 2
SHORT-CIRCUIT 10_VSS z

K 50BSDINIODN—KRI 7 -4 B8 —Tx—2R

BSD (. [F#i, 1, 0 ® 3 DDIRREE FF O/ L RAMRETUE B TT, o by hEEXADLXIE, 2—WP— - a3— K215 GPIO
IHHDORELFDRERFK 6 IR LET, 7L—AaET 19 voZ RZ L, LHSCAP LY A& & LHSCMP L R %
> N, @813 1200 bps £ 3% TIT bR E T, EES T OVAEDO X A I 7 &k, BSD /LA

BRPTEIRICEET D &, IV A ERESEET,

% 96.BSD Ev b - LN DA NN _
BSD j#{E THEL L X715 ADUC7033 MMR 2 RIZR L £,

Parameter Min Typ Max Unit
TxD Rate 1164 1200 1236 bps \
Bit Encoding LHSSTA: LINN—= Ry =T R#RAT—H A« LT RHZ
tsyne 1/16 2/16 3/16 teerion LHSCONO: LIN "—Ro =72y ha—L - LY RA,
b 5/16 6/16 8/16 toerion LHSVALO: LIN ~— Ko = 7[R % 1 ~—0 (16 B b+ &
tl 10/16 12/16 14/16 tPERIOD /r .?,_‘)O
= - . LHSCON1: LIN =Ry =T E#z=y Y -y b T -
BSD BEED/N—FOzT7 A8 —Tx1—X pisengt o
ADuC7033 %, GPIO, IRQ, LIN FA#i/n— T =7 %f->T BSD - N
. . ) LHSVALLZ: LIN[A# 7 v—2 « XA ~—,
WES e barizzIab—hL, TXTHY T MU =THIEO i i g
4 & CIbIET, LHSCAP:LIN [f#i% ¥ 7F v - LY R4,
LHSCMP: LINF#iz X7 « LYRHZ,
BSD BB MMR RQENICLR: IV k%A R—7 b+ LYY,

HHE D AT, R =T LVRS,
GP2DAT:GPIO F— % - L2 4,

ADUC7033 1%, Y7 hu=T(Ey b - XU A ¥ —Tx=—A%  FIQEN/CLR:
Vv, EHIZ LIN AR TRy 70605 HFEDN
— Ry =7 EEEZTC BSD MET 0 kAt kEIal— b LE \
%, ADUC7033 BSD A > 4 —7 = —AZkDO 7 harzfivvg  GP2SET: GPIOE > b - LY R,
ER GP2CLR:GPIO Z U7 « LY A K,
o NEL GPIO{EH(GPIO_12), ZAUIZAMES LIN/BSD b2 (o Hs
WS, Y7 U T L EEREINT 0 & 1 B2RAE
LET,
o bEvwbamAHT EEIE, LIN AP A N—FD =27 N
LHSVALL %> THEFE/ L ADIEEZ I T F L, =2—H
— e a— Ry bEREB, 0. Foix 1 &L THRIITE
HEolCLET,
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INBHKESD MMR OFELWE Yy MEFRIZBEICRLTHY £7,
LINMMR#HBHDOEZ v a  THBA LI LV AXOfhZ, BSD A
B—7 = — ZADOEELEL/R LY A Z T LHSCAP & LHSCMP T,
INHDLIAZIZONWTRIZH LET,

LINN—Fz7RF Y TFr - LOR4AE

AR LHSCAP

7 RLZ: OXFFFF0794

774/~ fi:  0x0000

T Uk A B LEEH

HéRE: ZD 16 By hOFEAH LEEH L Y AKX LHSCAP

1. PIER LIN F{k % A ~—(LHSVALO) & Bl
WCF ¥ 7T v SNIfEEHEMLET, BSD £—
RCIEX. LHSVALO I 5MHz 7 a2 v 7 )i
EEET X ET, ZOfEIX, BSD NADHEAL
LFBRY 2y PV THRYy T Ty« LYRAZ|Zu—

FEhET,
LNNA—F2z 7RI URT - LYRE
4, LHSCMP
7 Rz OXFFFF0798
F 74/ b fii: - 0x0000
T A i E & HE
e LHSCMP L 2’2 (3 BSD /173 A gD 2 A

VT OWREIHEH S ET, LHSCONO[G] % fi#
S>TA X —T7/LERN, LHSCAP Ofi L LHSCMP
ICEZAENTER—ET 5 L, LIN #HViAH
BRELET, ZOFEEE> L, =2—F— -
T— R/ 582 BT BSD #%EE > MFEHL, 0.
F2F DETY— T HEIEZRETDHIEN
TEFET,

BSD#EETIL—L

VAL =L AL —T L OMTT— X &fEkT oL &k, BSD 7 L
— AMERALE G, BSD 7 L— AL, B— X, HFEE
e AL—F « 7 RLA, LYRZAZ «TRKLRA, F—%_ RNUF
4By RLPY., SUT 4By 2P, AL—THEDT S
JU PO TEOEE L R—R FRAEENET,
CAB—=NT—EEEETHIHEE. TV vV e By FER
{FTRTOE Yy bR AZ—NEEEFEENET,

VAL —BAL =TT — X EERT HHEICIE, AL =R
A—XIEH, FhHEy b, Ab—7 « T RLA LYAKZ - T K
VA, PLEY FEEELET,
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WIZ, AL—TNF—X
FUATEELET,
1. PAUSE:[FRIF VR 3{ELL L,
2. DIR: T —##xikD FA & F&7E,
a. TAF—NEREEETHHAFIE2(),.
b.  AL—T7NREREEETIHAITL
3. AL—7 T FLZA,

NP2 Ty VEROY—

4, LVIRH T RLRAFHLEZHROL VR X EIRIE,
5, #EXALOEHIIE Y b 3Ly b, HAHLOBEAIE
707,
6. T—X:8ty hOwmAH LEHOZEFELVAX,
7. Pl P2,
a. P1=8t v MANC 1 AMBEAE D 5A 13 0,
b. P1=8Ft v METC 1 &M H 585E1% 1,
Cc. P2=F—% . -U—FNIZ1BMMEEKEDDEAT 0,

d P2=5—% - U—FNIZ 1 B3EHFLEDDHET L

8. TV UREEVRHKILIELEAIZO,

TV PVIEA V=T L EICHEE S, HRPZEEITE
Bl LaRRLET,

% 97.BSD 7O k T L DEAA

Slave Register
Pause DIR Address Address P1 Data P2 ACK
3 bits 1 bit 3 hits 4 bits 1bit |8 bits 1bit |1 bit
BSD /SILRIEDHI

ez L 2R OFI 2K 51 IR LET, £y h T, NARE
L AULICHERF S DRI, 2Oy hOX A THERELE
T, By MR Y FTHLILE, UV RAIX 1 By Mije— -
LAVICHERFSNE T, By bR ERr - By FOBA, VA
3ty FMHr— -« LVIZHER S NVE T, By R 1oE Yy oY
By VLRI 6y MElr— « LULICHER S NE T,

VAL —=PNT =X ERETHHET, ALY —ICLVEFIXES
Ok T — « LULICHERF SN E T, v A X —RNEr 2 kE
THEEK 52 \IRLET, AL—TNTF—FEEETIHA, ~
AR =P AT — LYW L CEEEBBLEST, AL—71F
tsyne BT DANIANAZ T — « LoULIZ L, thE 2T e B3RaE T
HETNAREZT— « LAYUIZHERFT A RLERH D £7, ZORFREIN
R TDEAL =TI REMBELET, ErEEETLIAL—
TOR K 53R LET,

R —

05547-049

51.BSD E'v kDi%fE

-l
BUS PULLED LOW i BUS RELEASED BY
BY MASTER i MASTER AFTERt,
tsme —» | 2
| tl
t | P

X 52.BSD Y ARk BEAODEE
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—1 o
BUS PULLED LOW | BUS RELEASED BY
BY MASTER | | SLAVEAFTERf

T\‘N BUS HELD LOW

\
teme —!

to

BY SLAVE
RELEASED BY
MASTER

M 53.BSD AL —TIc LB EONEE

fFWLE BSD 7RSS L - 70—

BSD (V7 ho =7 6l S PWM B{E 72 harThsd
72, 22—V —F3K Yy FDOMERT — X ZHAL THLEN
HVFET, L xE, AL—T « T RLAZMANTCDHLEE, A
L—7+« /=K KB 3 by  NEZEL, 2—VF—0BZOT FL X%

AL TET,

VAL —NBSD ZBtETH L, AL —T - J— KRBT —X k(G
ZELET, 2o etr0 7 —XEM 54T LET,
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INITIALIZE BSD
HARDWARE/
SOFTWARE

Y

RECEIVE

| SYNCHRONIZATION : I
PULSES

Y

RECEIVE

DIRECTION

BIT

Y

RECEIVE
SLAVE
ADDRESS

Y

RECEIVE
REGISTER
ADDRESS

Y

RECEIVE FIRST
PARITY BIT

Y

L

RECEIVE DATA
FROM MASTER

TRANSMIT DATA
TO MASTER

Y

|

RECEIVE SECOND
PARITY BIT

TRANSMIT SECOND
PARITY BIT

vy

TRANSMIT
ACK/NACK

K 54BSDAL—T - /—RODRT—k -T2V

i

06847-052

0B547 051

BSD T—42 D%

F—BEZET 5 L XX, LINBSD =V 7 = /L% 52 BSD E—
FICERET D 2N H W £ (LHSCON[6] = 1), ZDE— KTIiL.
LHSCONO[8]% % » F LT LHS 7L —2% « # A ~—(LIN "— Ry
2T T L— A A=l LI REZDE T gD LHSVALL %
S BSD NADN G LY =y VEIYIABRERET DI HICT
DVEENH Y FT,

LHS 7L —7 « XA ~—MN7 V7 ENT, BSD NADMNHTMNRD
Ty UTHU Y MBS, RIZ BSD NADNH ERY oY
TEIE L TEIVIAANEAELET, LHS 7 L—7 « X4 ~—NK
T )R IRER (131 kH2) 2> b BRE) S 5354 1%, LHSVALL OfEH,
Z—H— a— LRI T, ZE7—% « £ b2 BSD [FIH#
JUVAL 0, FRT1OWTNTHL 0088 s nE 7,

c LHSVAL1 CLEARED

e LHSVAL1 STOPPED
AND STARTS COUNTING

AND GENERATES

ON THIS EDGE INTERRUPT ON THIS EDGE
Y |~

— l— —| BSD‘I’PERIOD |«— g

BSD ‘0’ PERIOD g

55.¥ RA%XfE. AL—THAHL

BSD 7—4 Mg

A—H— -+ 3—Rinb GPIO {55 (GPIO_12) # B iR m— « L
MZTHE, BSD E— RTT—XOEEVNHGESNET, 5T,
2—HF— - a— NEFEH Z A < —(LHSVALO), LHS % v 7' F
¥+ LY AH(LHSCAP), LHS F#fi= > ~7 « L3 & & (LHSCMP)
EEoTC, 0FZIF 1 E Y hOREFEODIZ BSD SARE— « X
NVEHERFT DG 2RO 77,

ARO L 21, AL—TRUETHEETEH, vAHX—[X BSD
AzB— - LoYLIZLTHICE vy P ERB 2B L £9, BSD
F— FAGEN &N D & (LHSCONO[6] = 1), LIN R % 1 = —1#
BSD NADENH TR Y T T LHSCAP ~F ¥ 7F v &7,
BSD E— NCIE, LINFH#I%Z 4 ~—ITHism@EL £,

a—H— -+ a—=RNFELIZ GPIO 12 #a—+ LULZLT, Fv
TF v SN A ~—fi% LHSCAP bt Z &N TEE1,
GPIO_12 78 0 F£721% 1 O/ ARORINA « LoYLIZERBI S b
ATCROE L2 LT 5720 (6 MH2) 2 vy 7 A 03 T
NET, ZOMEAM LHSCAP EIZIE ST, LHSCMP LY A # |Z
EFEAENET, LHSCONOBI N v b &NFEE, R A ~—
(5 MHz ® 7 & v 7 THRE) S il © > 1Ay LHSCMP i —2
F 5 L. LHS H#eE| 0 AL (LHSSTARD 2 A L £,

ZDOEI IARIIHKT HIGE TIX, GPIO_12 55 (L7=23> T BSD
N2V ENA » LAYLIZT HUERSH Y £4, GPIO 12 E5D Y 7
= T7HIEE LIN F# % A ~—DFE LWEHOMAEDEIZL
. AR 0L 1 DUV AIEN ADUCT033 75 248 S E (X 56

ZM), ZoOHE ., LHSCONOB] Tl L7 &k 912, BSD EXIiA
HE— R BSD A LE— ROV R 24 I U FICHE
THVLERHY T,
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e LHSVALO LOADED o LHSCMP = LHSVALO
INTO LHSCAP HERE INTERRUPT GENERATED

HERE
\ ‘ / ) SOFTWARE DEASSERTS

BSD HIGH HERE

o MASTER DRIVES e SOFTWARE ASSERTS

BSD BUS LOW BSD LOW HERE
— | — |—
BSD ‘0’ PERIOD BSD “’ PERIOD

X 56. ¥ A A5AH L, RL—TEE
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BSDA VA—DIT—ADoDYITL 9Ty T

MCU =7 i%, BSDWHE A L X —T = — A% LT XU —F 7
LA T v TTHIENTEET, XU—F UL - E—FZ
ADHIIZ, 2—HF — « a—FnhbHAHX— FFEHEYIAL
(LHSCONO[3) & A ¥ — 7 AT B UERH D £F, ZOHEIVALN
AR —TILENTEE. LINBSD B2 ET/NA « L Lvb e
— e LA DD L BIVIARA R RRFEAEL T,

MCU 27BN =A 27T v 7 LET,

06347054
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FINA ZADEER

2EDOL Y ZE )N MMR AX— 2 IZRESNTEBY, 2 baffio

Co— e o FlCkAMED v b D WE, W5 ID B, o = SR

Vay A7 - LEYay, I—Fb+ LEY g o OBHNTA Line LFCSP

BEIZR>TCWVET, ZoOfFE#IE. SYSSERO MM & SYSSER1 MMR Line 1 ADuC7033 ADuC7033

WK ENTWET, FEHICOWTIET, £ 99 &3 10028 LT Line 2 BCPZ 8L BSTZ 8L

TN, Line 3 A40 #Date Code A0 #Date Code

ERR N L—FEUTF L DD, TAA AAYTry NE Line 4 Assembly Lot Number Assembly Lot Number

B SYSSER0., EUa— A REODEENLETE, oy FEEE vUay - LEVarbh—xi - LEY g SIERIL. SYSSERL
SNyl — EOFRICEENTWE (£ 98 B ), & FEEOADR @ MMR [ZA&HH E LTV E T,

DATFLDUYTIIDLPRAEO

A AT

7 KU A
77 4 ME:
TR
BEaE:

SYSSERO
OXFFFF0238
0X00000000 (/<7 — 7 L BHT J7 — 3K /L 23 B 487)
B A T

NU—F U, 20O 3Ry b LYRZIZORED ADUCT033 = v hlE Sz cofliEn v NESOEZK
WMLETER FL « FoT7DER), .20y FES% SYSSERL LHLAEDLETH Y &, ZDOF A 2DHERFEZB
g2 ENRTEETER ML - T v TOEH),

% 99.SYSSERO MMR ® £ h&iBA

Bit Description

31to 27 Wafer Number. The five bits read from this location give the wafer number (1 to 24) from the wafer fabrication lot ID (from which this
device originated). When used in conjunction with SYSSERO0[26:0], it provides individual wafer traceability.

26 to 22 Wafer Lot Fabrication Plant. The five bits read from this location reflect the manufacturing plant associated with this wafer lot. When it is
used in conjunction with SYSSERO0[21:0], it provides wafer lot traceability.

21to 16 Wafer Lot Fabrication ID. The six bits read from this location form part of the wafer lot fabrication ID, and used in conjunction with
SYSSERO[26:22] and SYSSERO[15:0], provides wafer lot traceability.

15t00 Wafer Lot Fabrication ID. These 16 LSBs hold a 16-bit number to be interpreted as the wafer fabrication lot ID number. When used in

conjunction with the value in SYSSERL, that is, the manufacturing lot ID, this number is a unique identifier for the part.

Rev. 0
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DATFLPUYTIIDLYRE L

At SYSSER1

7 RLR: OXFFFF023C

7 v ME: 0x00000000 (/X7 — A BT A — R /LA B 357)

Tk R FeA i & T RE

HeRE: NT—F VB, 2032y ks LYAXEERL10ICRT T, HHIDFS, vVar <27 - LEYVaHFa,

=N+ LEV g UFESOEEKMLETE N L - F v TDHR),

% 100.SYSSER1 MMR @ £ M &iFA

Bit Description

31t028 Silicon Mask Revision ID. The four bits read from this nibble reflect the silicon mask 1D number. Specifically, the hex value in this nibble
should be decoded as the lower hex nibble in the hex numbers reflecting the ASCII characters in the range of A to O. Examples follow:

Bits[19:16] = 0001 = 0x1, therefore, this value should be interpreted as 41, which is ASCII Character A corresponding to Silicon Mask
Revision A.

Bits[19:16] = 1011 = 0xB, therefore, the number is interpreted as 4B, which is ASCII Character K corresponding to Silicon Mask
Revision K.

The allowable range for this value is 1 to 15, which is interpreted as 41 to 4F or ASCII Character A to ASCII Character O.

271020 Kernel Revision ID. This byte contains the hex number, which should be interpreted as an ASCII character indicating the revision of the
kernel firmware embedded in the on-chip Flash/EE memory. Example: reading 0x41 from this byte should be interpreted as A, indicating a
Revision A kernel is on-chip.

19to 16 Reserved. For prerelease samples, these bits refer to the kernel minor revision number of the device.

15t0 0 Part ID. These 16 LSBs hold a 16-bit number that is interpreted as the part ID number. When used in conjunction with the value in
SYSSERQO, that is, the manufacturing lot 1D, this number is a unique identifier for the part.

SRAFL A=K FTyIHL

A4 Hil: SYSCHK

7 RLA: OXFFFF0240

77 4 ME: 0x00000000 (/X7 — A W2 7 — R /LS B T)

T Uk i EE AEE

HhE: RO—F VB, ZOREY b LR EI—FAVDF = 7 F LEHMLET,
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> AT LR FEEOADR

EA-iip FEEOADR

7 R R: OXFFFFOE10
77 v ME: et

7 kR B ETHE

Hete: ZD16Ey b LYRAHIL, FEEOCON % ffio TFEATINIZTRTDT T v ¥ 2/EE a2~y RBUEXIZ L T57 ML
e ZEHBLET,

T F/o, ZTOMMRIZADUCTOX 77 I U—+ AL NRN—=LF VP —R v Yay . LEYa O@IcbEbivET,

%% 101.FEEOADR ¥ X T LE53I MMR E v kMR

Bit Description

15t0 12 Reserved

11to8 Reserved

7to4 Silicon Revision

0x0 = Type 6

0x1 = Type 6X
0x2 to 0x3 = reserved
0x4 =Type 7Y
0x5 = Type 70P
0x6 = Type 8

0x7 = Type 70P1
0x8 = Type 7TM
0x9 =Type 7

O0XA = Type 8W
0xB = Type 9

0xC = Type 7ML
0xD = Type 8V
OXE = Type 8Y
OxF = Type 8L
Others = reserved
3to0 ADuC703x Family ID
0x0 = ADuC7030
0x1 = for future use
0x2 = ADuC7032
0x3 = ADuC7033
Others = reserved
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<Fi&:mm
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== TOP VIEW E=  7.00 SQ
o (PINS DOWN) O 6380
o - 0
0 -
o - 0
0 -]
i 25 \
i HHHHHHE
VIEWA (50 0.27
BSC 0.22
LEAD PITCH 017

051706-A

- Iy — T (LQFP)
(ST-48)
SHARR: mm

D06847-0-11/07(0)-J

Model Temperature Range Package Description Package Option
ADuC7033BCPZ-8L* —40°C to +115°C 48-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-48-1
ADuC7033BCPZ-8L-RL —40°C to +115°C 48-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-48-1
ADuC7033BSTZ-8L —40°C to +115°C 48-Lead Low Profile Quad Flat Package [LQFP] ST-48
ADuC7033BSTZ-8L-RL —40°C to +115°C 48-Lead Low Profile Quad Flat Package [LQFP] ST-48

EVAL-ADuUC7033QSPZ

Evaluation Board

1Z = RoHS ¥EHLi &,
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