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ABSOLUTE MAXIMUM RATINGS

Vce to GND (MAX3110E)
Vce to GND (MAX3111E)

V+to GND (Note 1) ...ooooviiiiii,

V-to GND (Note 1)

-0.3V to +6V
-0.3V to +4V
-0.3Vto +7V
+0.3V to -7V

V4 to V-(NOte 1) e +13V

Input Voltages to GND

CS, X1, CTS, RX, DIN, SCLK........
T_IN, SHDN oo

-0.3Vto (Vcc + 0.3V)
-0.3V to +6V

REIN +25V

Output Voltage to GND

DOUT, RTS, TX, X2 .o

-0.3Vto (Vcc + 0.3V)
-0.3Vto +6V
..................................................... +13.2V
-0.3Vto (Vcc + 0.3V)

Short-Circuit Duration

X2, DOUT, TRQ (to Ve or GND)

T_OUT (1o GND) ..o
Continuous Power Dissipation (TA = +70°C)

28-pin Wide SO (derate 12.5mW/°C above +70°C)
28-pin Plastic DIP (derate 14.3mW/°C above +70°C) ....1.14W
Operating Temperature Ranges

MAXSTI_EC_ _ o
MAX3T1_EE_ _ o
Storage Temperature Range
Lead Temperature (soldering, 10s)

Soldering Temperature (reflow)

PDIP lead(PB)-fre€ .......ccccooiiiiiiiiiiiiiee
PDIP containing lead(Pb)
Wide SO lead(Pb)-free
Wide SO containing lead(Pb)

Note 1: V+ and V- can have maximum magnitudes of 7V, but their absolute difference should not exceed 13V.

Continuous
Continuous

0°C to +70°C
-40°C to +85°C
-65°C to +150°C

+300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and function-
al operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure
to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX3110E

(Vce = +4.5V to +5.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at

Vce = +5V, Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
DC CHARACTERISTICS (Vcc = +5V, Ta = +25°C)
Supply Current lcc SHDN = Vg, no load 0.6 2 mA
gﬁigév(v:#”em with Hardware ICCSHDN(H) SHDN = GND (Note 3) 0.48 1 mA
ir‘j 5 %’éﬁcvgznstmtgoﬁdware IcCSHDN(H+ 5) | SHDN = GND, SHDNi bit = 1 (Note 4) 3 20 UA
UART OSCILLATOR INPUT (X1)
Input High Voltage VIHA1 0.7Vce V
Input Low Voltage ViL1 0.2Vce \

SHDNi bit = 0 25

Input Current IINT Vx4 =0or55V SHDNI bt = 1 5 HA
Input Capacitance CIN1 5 pF
UART LOGIC INPUTS (DIN, SCLK, CS, CTS, RX)
Input High Voltage ViH2 0.7Vcc \
Input Low Voltage VL2 0.3Vce \
Input Hysteresis VHYST2 250 mV
Input Leakage Current ILKG1 +1 pA
Input Capacitance CiNng 5 pF
RS-232 LOGIC INPUTS (T_IN, SHDN)
Input High Voltage VIH3 Vce =5V 2.4
Input Low Voltage VL3 0.8 Vv
Transmitter Input Hysteresis VHYST3 500 mV
Input Leakage Current lIN3 +0.01 +1 pA

MAXI N
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ELECTRICAL CHARACTERISTICS—MAX3110E (continued)

(Vcc = +4.5V to +5.5V, Ta = TmiN to Tmax, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at
Vce = 45V, Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
RS-232 RECEIVER INPUTS (R_IN)
Input Voltage Range -25 +25 \
Input High Voltage ViH4 Ta = +25°C, Voo = 5V 2.4 Vv
Input Low Voltage ViLa Ta = +25°C, Voe = 5V 0.8 V
Input Hysteresis VHYST4 500 mV
Input Resistance RIN Ta = +25°C 3 5 7 kQ

RS-232 ESD PROTECTION (R_IN, T_OUT)

Human Body Model +
ESD Protection IEC 1000-4-2 Air Discharge +15 kV

IEC 1000-4-2 Contact Discharge +8
RS-232 RECEIVER OUTPUTS (R_OUT)
Output High Voltage +0.05 +10 pA
Output Low Voltage VoLt ISINK = 1.6mA 0.4 \Y
RS-232 TRANSMITTER OUTPUTS (T_OUT)
Output Voltage Swing 3kQ load on all transmitter outputs 5 +5.4 \
Output Resistance Ro Voo =V+ =V-=0, Vour = 2V 300 10M Q
Output Short-Circuit Current +60 mA

Vcoc =0o0r5.5V, Vourt = £12V,

Output Leakage Current ILKG2 transmitters disabled +25 pA

UART OUTPUTS (DOUT, TX, RTS)

Output Leakage Current ILKG3 DOUT only, CS = Vce +1 PA

Output High Voltage VOoH2 IsouRcE = SmA; DOUT, RTS vee- 05 V
Isource = 10mA; TX only Vce-0.5

Output Low Voltage VoL2 Isink = 4mA; DOUT, RTS 04 V
ISINK = 25mA; TX only 0.9

Output Capacitance Courti1 5 pF

UART IRQ OUTPUTS (IRQ = open drain)

Output Leakage Current ILKG4 VIRQ = 5.5V +1 PA

Output Low Voltage VoL3 ISINK = 4mA 0.4 V

Output Capacitance Courte? 5 pF

UART AC TIMING

CS Low to DOUT Valid tpv CLoaD = 100pF 100 ns

CS High to DOUT Tri-State tTR CLoAD = 100pF, RCS = 10kQ 100 ns

CS to SCLK Setup Time tcss 100 ns

CS to SCLK Hold Time tosH 0 ns

SCLK Fall to DOUT Valid tbo CLoaD = 100pF 100 ns

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX3110E (continued)

(Vcc = +4.5V to +5.5V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at
Vce = 45V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DIN to SCLK Setup Time tDs 100 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Period tcp 238 ns
SCLK High Time tcH 100 ns
SCLK Low Time tcL 100 ns
SCLK Rising Edge to CS Falling tcso 100 ns
gjglzsmg Edge to SCLK Rising tos1 200 ns
CS High Pulse Width tcsw 200 ns
Output Rise Time tr TX, RTS, DOUT; C = 100pF 10 ns
Output Fall Time tf TX, RTS, DOUT, TRQ; CL = 100pF 10 ns

RS-232 AC TIMING

MAX3110E/MAX3111E

RL = 3kQ, CL = 1000pF,

Maximum Data Rate . o 250 kbps
one transmitter switching
) ) tPHL Receiver input to receiver output 150
Receiver Propagation Delay ns
tPLH CL = 150pF 150
Transmitter Skew ItPHL - tPLH! (Note 5) 100 ns
Receiver Skew ItPHL - tPLH 50 ns
Vee = 5V, CL = 150pF t
RL=3kQto 7k, | ; 500pF prto 6 30
. ) Ta = +25°C,
Transition-Region Slew Rate V/us
measured from £
+3V t0 -3V or CL= 150'0 o 4 30
-3V to +3V 2500p

4 MAXI N




J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

ELECTRICAL CHARACTERISTICS—MAXS3111E

(Vce = +3.0V to +3.6V, Va = TMIN to TmAx, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at
Vce = +3.3V, Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX | UNITS |
DC CHARACTERISTICS (Vcc = 3.3V, Ta = +25°C)
Supply Current lcc SHDN = Vg, no load 0.45 1.4 mA
gﬁiﬂéﬁ#rrem with Hardware lccsHDN(H) | SHDN = GND (Note 3) 0.18 0.4 mA
iﬁggﬁmi% i HardWare 1 1o+ $) | SHDN = GND SHDNI bit = 1 (Note 4) 1 20 | pA
UART OSCILLATOR INPUT (X1)
Input High Voltage VIH1 0.7Vcc \
Input Low Voltage Vi1 0.2Vce vV
Input Current IIN{ Vi =Ooraey  |orDNibit=0 2 my
SHDNi bit = 1 2
Input Capacitance CIN1 5 pF
UART LOGIC INPUTS (DIN, SCLK, CS, RX)
Input High Voltage ViH2 0.7V¢cc V
Input Low Voltage VL2 0.3Vce V
Input Hysteresis VHYST2 165 mV
Input Leakage Current ILKG1 +1 uA
Input Capacitance Cing 5 pF
RS-232 LOGIC INPUTS (T_IN, SHDN)
Input High Voltage VIH3 Vce = 3.3V 2.0 V
Input Low Voltage Vi3 0.8 V
Transmitter Input Hysteresis VHYST3 500 mV
Input Leakage Current lIN3 +0.01 +1 pA
RS-232 RECEIVER INPUTS (R_IN)
Input Voltage Range -25 +25 V
Input High Voltage ViH4 Ta =+25°C, Vcc = 3.3V 2.4 \
Input Low Voltage ViLa Ta = +25°C, Voo = 3.3V 0.6 Vv
Input Hysteresis VHYST4 500 mV
Input Resistance RIN Ta = +25°C 3 5 7 kQ
RS-232 ESD PROTECTION (R_IN, T_OUT)
Human Body Model =15
ESD Protection IEC 1000-4-2 Air Discharge +15 kV
|IEC 1000-4-2 Contact Discharge +8

MAXIN 5
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ELECTRICAL CHARACTERISTICS—MAX3111E (continued)

(Vcc = +3.0V to +3.6V, VA = TMmIN to Timax, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at
Vce = +3.3V, Ta = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITION | MIN  TYP  MAX | UNITS
RS-232 RECEIVER OUTPUTS (R_OUT)
Output High Voltage VOH1 ISOURCE = 1TmA Vee - 0.6 V
Output Low Voltage VoL1 [SINK = 1.6mA 0.4 V
RS-232 TRANSMITTER OUTPUTS (T_OUT)
Output Voltage Swing 3kQ load on all transmitter outputs +5 +54 \
Output Resistance Ro Voo =V+=V-=0, Vourt = +2V 300 10M Q
Output Short-Circuit Current +60 mA
Output Leakage Current ILKG2 Xgﬁ;ﬂ%gﬁﬁ:@;;gﬁT =12V, +25 A
UART OUTPUTS (DOUT, TX, RTS)
Output Leakage Current ILKG3 DOUT only; CS = Vce +1 PA
Output High Voltage VoH2 ISOURCE = SmA; DOUT, RTS vec-0.5 v
IsoURcCE = 10mA, TX only Vce-0.5
Output Low Voltage VoL2 ISINK = 4mA; DOUT, RTS 0.4 V
ISINK = 25mA, TX only 0.9
Output Capacitance CouT1 5 pF
UART IRQ OUTPUT (IRQ = open drain)
Output Leakage Current ILKG4 VIRQ = 3.6V +1 PA
Output Low Voltage VoL3 ISINK = 4mA 0.4 V
Output Capacitance Court?2 5 pF
UART AC TIMING
CS Low to DOUT Valid tpv CLoaD = 100pF 100 ns
CS High to DOUT Tri-State tTR CLoAD = 100pF, RTs = 10kQ 100 ns
CS to SCLK Setup Time tcss 100 ns
CS to SCLK Hold Time tcsH 0 ns
SCLK Fall to DOUT Valid tpo CLoAD = 100pF 100 ns
DIN to SCLK Setup Time tDs 100 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Period tcp 238 ns
SCLK High Time tcH 100 ns
SCLK Low Time tcL 100 ns
SCLK Rising Edge to CS Falling tcso 100 ns
gggngmg Edge to SCLK Rising tcs1 200 ns
CS High Pulse Width tosw 200 ns
Output Rise Time tr TX, RTS, DOUT; CLoaD = 100pF 10 ns
Output Fall Time tf TX, RTS, DOUT, IRQ; CLoaD = 100pF 10 ns

6 MAXI N
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ELECTRICAL CHARACTERISTICS—MAX3111E (continued)

(Vcc = +3.0V to +3.6V, VA = TMmIN to Timax, unless otherwise noted. Typical values are measured for baud rate set to 9600baud at
Vce = +3.3V, Ta = +25°C.) (Note 2)

PARAMETER \ SYMBOL \ CONDITIONS \ MIN TYP  MAX | UNITS
RS-232 AC TIMING
Maximum Data Rate RL = 3ke, CL = 1000pF, 250 kbps
one-transmitter switching
) ) tPHL Receiver input to receiver output 150
Receiver Propagation Delay ns
tPLH CL = 150pF 150
Transmitter Skew ItPHL - tPLHI (Note 5) 200 ns
Receiver Skew [tpHL - tPLHI 100 ns
Vec =33V, CL = 150pF to
?L = 31;&520’[((3) 7kQ, 1000pF 6 30
Transition-Region Slew Rate mAez;s:red fr‘om V/us
+3V t0 -3V or CL = 150pF to 4 30
-3V to +3V 2500pF

Note 2: All currents into the device are positive; all currents out of the device are negative. All voltages are referred to device
ground unless otherwise noted.

Note 3: IccsHDN(H) represents a hardware-only shutdown. In hardware shutdown, the UART is in normal operation and the charge
pumps for the RS-232 transmitters are shut down.

Note 4: IcCSHDN(H+S) represents a simultaneous software and hardware shutdown in which the UART and charge pumps are
shut down.

Note 5: Transmitter skew is measured at the transmitter zero cross points.

MAXIN 7

FLEIEXVIN/TOL LEXVIN



MAX3110E/MAX3111E

J>7YANiE. SPI/MICROWIRE#FUARTH LT
+15kV ESDfFESXN/cRS-232 5 2/2—7%

REEERE

(Ta = +25°C, unless otherwise noted.)
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L. 87— RDEEFIFOERNBELTWNET, Fi.
QY D7 RL R %ZRHB I DEAAELAFB L TET,
RS-232 S —=Ng. SR IVIDHIE
L= /I\DANICEHERIME(ESD)REZMA TINET,
NBF v —2RTAFUoHICE DT, BEEASS
RO RNRICHZO5NET, RS-232hF 2 —/N
Ve h BEEEEE U ETEIATIA-232(H 1 10ES

10

BAR250kbpsDT—5 L — N TOBEAMRIES LT
=S

UARTERS-232MHEEISEBIRE T S 2 FDIFEMG DA%
HELTWD=H. 1DDFT/NNAZRELTDENES. @R
DENMEELHRET Y,

UART

NAIEEEAL > —/N/ b2 2w &Z(UARDIE. v o0
70t Y uP)h o dSPI/QSPI/MICROWIRENT /&M
BEUT7INT—=5E FREER. DU TILT - BIE
R—H(RS-232, IIDA)EDA 25 T T —R%&TTNET .
K112, MAX3T10E/MAX3TTMMED T 72023
AT IS L=RLET UARTOHEBEICIE. SPI/QSPI/
MICROWIREA >& 7T —X R—L—hTTRL—%,
BIUERAARESRENEZINE T,
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J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

SPI/>571x—2

MAX3110E/MAX3111EIZ. SPI. QSPI (CPOL = 0.
CPHA = 0). BXUMICROWIREDE ) 7ILA 25
TI—ZBEEEBRMENHYI ET(”2), MAX3110E/
MAX3TTTEIZBDE—EER 7 —F 77 F v Z KA
LTHEY. EOFIW/ERAAL DR ZFERT DN
Bhod. BICDINMSI6EY hDU—REZITERSZ &
ZRELT. BIFICDOUTAHEMDI6E Y hDJ— &%k
L&E9, UARTIIDINZ h)—LZERLT. ZORMID
2EY MIKX D TETHRDT—FmEDEEZHIKT L X T
(TWrite Configurationl 2?2 %], [Read Configuration
L2225, [Write Datal- X% ], BLUTRead Data
L2257 ]DIEESHR), DIN (MOSI)IE, SCLKMIL LY
IyIoToYFEnxd, DOUT (MISO)IE. SCLKD
AEUIY OTUPADGER ZTO5RENHY E T,
DOUTOR®|RMIDE Y MMEY MBIICSODII T T YD
TERBL. EvY M4~0I3ISCLKDII T Iy O TER

L&Ed, R3IZ. BESPIIR— D) T7IVEA 0T
THROFHEZERL X T,

BEINTNWDDIZTI6EY NT—RDHTT, mIED
EAR(EE16DE Y MKUBIDERDEIFR) TCSHY N1 1
BO1BE. ED—r 2 RIdHIEEhEz I (THb 5.
T—HIIELZDL PRAFICEZTIAINIEA), ABP
LOREDO)TIRE. KEDDIREIFCSOILEY
ITYITDIRTONDIENBEINTINVET, CSH
O—IZBdZ &I, sibinvieeEy hDX M) — LD FER
InF 9, Write ConfigurationL P2 ¥ & ER$ 24]%
BA4IZRLET,

£ 112, Write Configuration. Read Configuration.
Write Data. $&LU'Read DataD& L X & ICREL T
NWBEY hDEBERLET, TOXRTIE. EV hAY
FEYJEY MEIAKE Y MO BKXUEY hD/XD—
ZFty MREPOR)ICDWNTEFHBLTNET,
B512. NUTABKUT— REOHIEOHIZRLET,

DN ZIWB] 14 [ 3 [ 2 [ [0 o8 716154132118

DOUT ZANSB] 4 T3 2 [T 10 [ 98 J7]6 5] 4aJ3[2]1]BF
s [
SCLK COMPATIBLE
(CPOL=0, CPHA =0) WITH MAX3110E/MAX3111E

SCLK
(CPOL=0, CPHA=1)

SCLK
(CPOL=1, CPHA=0)

SCLK
(CPOL=1, CPHA=1)

NOT COMPATIBLE
WITH MAX3110E/MAX3111E

M2. CPOLEXUCPHADEY A IV JE— FDOEERMY

A

-
| | |
SCLK 'i E : I/ \ % N eee
[ -
| S
|
1

! Iy,
fa—- fogq ——» fost j-—-

|
DouT 4<

X —

H3. BEISPIR— DU PILE A I VT ERDEHH
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MAX3110E/MAX3111E

J>7YAik. SPI/MICROWIREFUARTH LT
+15kV ESDIRESh/RS-232 522 —/¥

DATA
UPDATED

s F

SCLK 5] |l fosl el ol Je s L7 ds s s sz Lo

DIN [+ [ o+ [ Fen[sion| ™™ J R | Pm JRaM] R | st ] e | L |83 | B2 Bt | B0 |

pur — R | T oo fo]JofoJo]Jo]Jo]Jo]JoJoJo]Jof|o] —

X 4. Write ConfigurationL- <> 2 % M

PE=0,L=0
ot |starT] bo | ot [ o2 [ o3 | D4 [ D5 | D6 | o7 |stop” stop” IDLE

PE=0,L=1
L |smart| bo | bt [ b2 [ o3 | D4 | D5 | D6 |stoP” STOPT IDLE

PE=1,L=0
it |start] oo | Dt | b2 [ o3 | b4 | D5 | D6 | oz | Pt |stop Tstop " inLE

PE=1,L=1
e |start] Do [ ot | o2 | b3 | b4 [ D5 | b6 | Pt | StOPTSTOPT IDLE

TIME———>

SECOND STOP BIT IS OMITTED IF ST =0.

5. /N T 1 BXLUT— RROHE

12 W AXXI/M




J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

®1. EvY MDA

BIT BIT POR

NAME | TYPE | STATE DESCRIPTION

BO-B3 write 0000 Baud-Rate Divisor Select Bits. Sets the baud clock’s value (Table 6).

BO-B3 read 0000 Baud-Rate Divisor Select Bits. Reads the 4-bit baud clock value assigned to these registers.
cTS read No Clear-to-Send-Input. Records the state of the CTS pin (CTS bit = 0 implies CTS pin = logic

change high).

Transmit-Buffer Register. Eight data bits written into the transmit-buffer register. D7t is ignored

DOt=D7t | write | XXXXXXXX
when L = 1.

Eight data bits read from the receive FIFO or the receive-buffer register. When L = 1, D7r is

DOr-D7r | read | 00000000
always 0.

FEN write 0 FIFO Enable. Enables the receive FIFO when FEN = 0. When FEN = 1, FIFO is disabled.
FEN read 0 FIFO-Enable Readback. FEN's state is read.
IR write 0 Enables the IrDA timing mode when IR = 1.
IR read 0 Reads the value of the IR bit.
L write 0 Bit tq set the_word length of the transmitted or rece?ved Cjata. L=0 relsults in S—bit words
(9-bit words if PE = 1) (see Figure 5). L = 1 results in 7-bit words (8-bit words if PE = 1).
L read 0 Reads the value of the L bit.

Transmit-Parity Bit. This bit is treated as an extra bit that is transmitted if PE = 1. In 9-bit net-
Pt write X works, the MAX3110E/MAX3111E do not calculate parity. If PE = 0, then this bit (Pt) is ignored
in transmit mode (see the 9-Bit Networks section).

Receive-Parity Bit. This bit is the extra bit received if PE = 1. Therefore, PE = 1 results in 9-bit
Pr read X transmissions (L = 0). If PE = 0, then Pr is set to 0. Pr is stored in the FIFO with the receive data
(see the 9-Bit Networks section).

Parity-Enable Bit. Appends the Pt bit to the transmitted data when PE = 1, and sends the Pt bit
as written. No parity bit is transmitted when PE = 0. With PE = 1, an extra bit is expected to be

PE write 0 received. This data is put into the Pr register. Pr = 0 when PE = 0. The MAX3110E/MAX3111E
do not calculate parity.
PE read 0 Reads the value of the Parity-Enable bit.
PM write 0 Mask for Pr bit. IRQ is asserted if PM = 1 and Pr = 1 (Table 7).
PM read 0 Reads the value of the PM bit (Table 7).
Receive Bit or FIFO Not Empty Flag. R = 1 means new data is available to be read or is being
R read 0 read from the receive register or FIFO. If performing a Read Data or Write Data operation, the R
bit will clear on the falling edge of SCLK's 16th pulse if no new data is available.
RM write 0 Mask for R bit. IRQ is asserted if RM = 1 and R = 1 (Table 7).
RM read 0 Reads the value of the RM bit (Table 7).
RAM write 0 Mask for RA/FE bit. IRQ is asserted if RAM = 1 and RA/FE = 1 (Table 7).
RAM read 0 Reads the value of the RAM bit (Table 7).
RTS write 0 Request-to-Send Bit. Controls the state of the RTS output. This bit is reset on power-up (RTS

bit = 0 sets the RTS pin = logic high).
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J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDfFESXN/cRS-232 5 2/2—7%

®1. EY FOSRBAMEEE)

BIT
NAME

BIT
TYPE

POR
STATE

DESCRIPTION

RA/FE

read

Receiver-Activity/Framing-Error Bit. In shutdown mode, this is the RA bit. In normal operation,
this is the FE bit. In shutdown mode, a transition on RX sets RA = 1. In normal mode, a fram-
ing error sets FE = 1. A framing error occurs if a zero is received when the first stop bit is
expected. FE is set when a framing error occurs, and cleared upon receipt of the next proper-
ly framed character independent of the FIFO being enabled. When the device wakes up, it is
likely that a framing error will occur. This error is cleared with a Write Configuration. The FE bit
is not cleared on a Read Data operation. When an FE is encountered, the UART resets itself
to the state where it is looking for a start bit.

SHDNi

write

Software-Shutdown Bit. Enter software shutdown with a Write Configuration where SHDNi = 1.
Software shutdown takes effect after CS goes high, and causes the oscillator to stop as soon
as the transmitter becomes idle. Software shutdown also clears R, T, RA/FE, DOr-D7r,
DOt-D7t, Pr, Pt, and all data in the receive FIFO. RTS and CTS can be read and updated
while in shutdown. Exit software shutdown with a Write Configuration where SHDNi = 0. The
oscillator restarts typically within 50ms of CS going high. RTS and CTS are unaffected. Refer
to the Pin Description for hardware shutdown (SHDN input).

MAX3110E/MAX3111E

SHDNo

read

Shutdown Read-Back Bit. The Read Configuration register outputs SHDNo = 1 when the
UART is in shutdown. Note that this bit is not sent until the current byte in the transmitter is
sent (T = 1). This tells the processor when it may shut down the RS-485/RS-422 driver. This bit
is also set immediately when the device is shut down through the SHDN pin.

write

Transmit-Stop Bit. One stop bit will be transmitted when ST = 0. Two stop bits will be transmit-
ted when ST = 1. The receiver only requires one stop bit.

read

Reads the value of the ST bit.

read

Transmit-Buffer-Empty Flag. T = 1 means that the transmit buffer is empty and ready to
accept another data word.

write

Transmit-Enable Bit. If TE = 1, then only the RTS pin is updated on CS'’s rising edge. The con-

tents of RTS, Pt, and DOt-D7t transmit on CS’s rising edge when TE = 0.

Mask for T Bit. IRQ is asserted if TM = 1 and T = 1 (Table 7).

TE
™ write 0
™

read 0 Reads the value of the TM bit (Table 7).

N LRIVOTATSYETDER : UARTIE. SPID
IR DO TERAAE T DIzODWN5E T — 5 R
ERELE T, T—FDERAAFICIE. BIZT—5D
SERYUEThbNET, ZNICEDTSPINNZ EDEIFED
2R L. UARTIIERAR—L — NTEIET DIBSICT
DEEEDEMEEDEELF T, CEEREDAILD
DEKESEICIE. IV =LY TPILR—MEED
2N —=LI/OF/INA ZDE LA EFHE Z1TD/=HD
OV R EELE Y, CEEDBSICDNTEMMIC
BoE, IXNFEZFEETDIPUTCHARIOVY > M&L
IXNFESETDHIGETCHARI OV Y KA B F T,
RICEED RSA/N\NO—RELTTOISVYHCEET
AU RNEBAAPBKUOHEY IV REERTHIE
ICEDfEMRELREBE. PUTCHARO Y Y RAYERE
[ZIFPUTGETCHAROV Y RTHDZ &K DK IET
Td, InodCOvY RTIE. BIOSLAN)LTEsH
DOETZINSDIYY R R—hESNTV\2Z2 &%
BIIRELTVET, CNOSDAV Y REREIT DD
DOBEYEFFEIT. BEEITFTEVTIEEICLDERAA
Y—EAIN—FoBLUOEKEN—-F O THERT D

14

M L AJEEIL—F DR T RSA/NO— REEReT D2 &
TYo CORTANDEPAAZNIEL T, MAX3110E/
MAXSTTTEDEOICRERIOEENY T 7OEEZE
TF9, PUTCHARDZEFTIFICIZZ D RS A /NHFED)
HENT. REOXFOREFRICRELLEXFLHD
Sa. BRIC/NY T 7ICELE T, GETCHARD
EIFEICIE. UARTA S TF—5ZBIE T DRIIC RZA/N
BAROZRENY I 7EFTYILES, ZOTF—F—b
DEBICEHINTWWDUIMN D, CEEICLD
[MAX31T10E/MAX3TT1EVY 7 b D7 RSA4/XD
gl =SB LTS,

JZR1IE. CERBICKDEAAEEEFEY/ T ND I T
RSA/NDHE T, 2D RZA/NIMAX3110E/
MAX3TTTEEDA 7 T T —X%&1TLN\. EY MNRE
HIIN—F > E@BEDOPUTCHAR/GETCHARY 7))L —
FrEOHEEERELEZT,

I—H—3. FME/FEF1—BIOEKEN—-RDITT
AV TI—AEMR%ZEETZ2I—- RE2FAETDI2HEN
HUFET, CORTANEZFVOEITHEIC. E5A A1
N—=RO T 7= TDIRELNHY FT,
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Write ConfigurationL X4 (D15, D14 =1, 1)
UARTDE&E L. Write ConfigurationlL 2 X %1216
EYRDT—REESALZEICKODTITNET, 2D
L2Z&ZIE R—L—bh, T—=5DT— KR, NUFT+
DA %=, BXU8T— RZEFIFODA *—TIL
ZHRELE T, COE—RTIE. BRESAAE— %
A%—=TINTDEHIC. DINRET—RDEY 15
BLU140OBHEINCTD2BELH Y FT, DINDEE
J—ROEY M 3~0T. UARTODEREZITINE T,
K22, Write ConfigurationL 2 X&DE"Y MEIYT
R 9, Write ConfigurationL X & ICL DT,
BEDUARTY A I T ENDADSY A I VI DERD
AEEICRY) . vy MO URIEARHEEI N, 4D0
AAVATEY MAEENTINET,

Write ConfigurationL X5 ZFERTHZ EICK DT,

REFIFOBXUR. T. RA/FE. DOr~D7r. DOt~DT7t.

Pro BLUOPDELZZINW O T7EenE T, RISELD
CTSIZZEL E A EE/NY T 7HZE(T=1)TEEN
TTLTWDIBE. CSOILEY T Y OTHUWEED
BMIIBY T, BROEENTT L TWENSE(T =
0). EENET LR TL XYM EHRSNE T,

Write ConfigurationlL- 2 X&MD& E"Y ~(FEN. SHDNI,

IR. ST. PE. L. B3~BO)ld. BEDREHIKRT LI
BICBMIKEUET, vRZEY MTM. RM. PM.
RAM)IE. SCLKD16EBDII LY Ty SDBEREICEW
(g E 9,

DOUTDEREEZIAADE Y M5B LV 14 (RBKLUT)IZ.
BHEDI4EDEOE EEICMAX3110E/MAX3111E
MoREENET, REBKLOTE Y bOFERIFEETI AN
BHEOIAEOEOITEERL TS0,

Z2E | UARTOREETORIIC. KBRIRBOEED
ZEIDWENLNHY FIT(EBEIT/NT—T Y T1%25ms).
IND =Ty THICIS. FRESAZE Y b ERETEY
EY M —HITBDET. VINIITTI—TTHEHED
ERZETO>TLES L, ZHICELDT. HIRBN'ETE
BELTLDZE. BLUUARTAELLKBESINT
WD ENRIEENE T,

Read ConfigurationL 2 Z2%#(D15. D14 =0. 1)
Read ConfigurationL- 22 #13, &ZICUARTICEE
AAEREDBGHIY 21T D1OICFERLE T, DL

AT TIE. BEFRMUE—REARX—TILTD=HIC.
DINDERET— RDOEY MBBLU14Z2FNZEN0PB K
UNUITDRENHIET, DINDT—RDEY 13~
1IEOicda>wELHY. EY FOIZFUARTZ T Z b
E—RICBITIDHDTINEY FTI (TR ME—R]
DIEESR), R3IZ. Read ConfigurationL X5 M
By EIHETERLET,

TARME—F

REFE ZTOBICDINDEZRET— RDEY NOAY
ThdBEa. TNAAETAMNE—-RIZBIFLET,
ZDE—RTIE. CS = 0DigE. RISIHFHSHHR—L— bk
DI6EOUAY IHREINET, 7XME—RTIZ.
CSH'O—THBDRUTXIHFIIO—DFE T, K3l
Read ConfigurationL 2 Z5ZDEw FEIETEZRLET,

Write Datal. X% (D15, D14 =1, 0)

Write Datal- 2 2% ld. TX/NY T 7 ADEESLLURX
N T 7 (BROA2—TILTNTNBIEERX FIFO)A
SOBEICERLET, COL XY EFERTDIES.
DINEDOUTDTF—HERAAHAT — RO ERFICHER S 11,
DINEDOUTOEmAELTFT—FERAAT—RODEY ~
13~11IFBKZFKZNEOICKEY £9, DINDT—%
BRAAT— RIZITEETDT—FHME . DOUTD
F—5ERAZT— RIZIFRX FIFOASDEET—FH
BN d, R4IC. T—FERAAE—FDEY b+
BMTERLET, T—FEXELTICRTSIHFDHD
REEZZTETDICIE. TEEY hAENAIZHBELTLE
S, FT—YERAABREEETLTCNT., FRATRER
FLWTF—FA RN EEIE. SCLKD16EBDZOY &
JNIVZADIL R T TREY AU T7EnET,

Read Datal. X% (D15. D14 = 0. 0)

Read Datal- 2 Z#3. RX FIFON'BF—45%22(E9 5
FHOICEBLET, CDOLIURYEFERY DIEE. DIN
DEY MBBXU14DOBAE%E0ICTDBELH T,
DINOF—#5EY) J— ROEY M3~0l3EOICLT
<I2& . RIS, F—FFUE—RDEY FEIHT
ZRLET, T—FDFERYICE DT, REY FBKU
ZPAARQN V) FENE T, T IRMEERET
LTIWT. MBEFeEEH LW TF—FH 553, SCLK
DI6EBDOYZ/NVADIL I T Y O TREY MY
o) T7ENEY,

15
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BIT

15

14

13

12

11

10

2. Write Configuration (D15, D14 =1, 1)
8

9

7 6 5 4 3 2 1 0

DIN

1

1

FEN

SHDNi

™

RM

PM

RAM IR ST PE L B3 B2 B1 BO

DOUT

R

T

0

0

0

0

0

0 0 0 0 0 0 0 0 0

D15IECSMIL T Ty ITDOUTICHASNE T, #FEDE Y MISCLKOIZ T Iy ToyOv oI 7o hankxd,

b=

Ew 15 : DOUT

R=1. BELIZXFFIFFIFON S T—H DEFERY) h'rTRE
FIFHEBMI BT,

R=0. B ELRYBLUFIFONETT,
Ew 14 : DOUT

T=1. #ENNVITP7HETT,

T=0. #ENYT7HIILTT,

EwY 13~0: DOUT

€O

16

Ew k15, 14 :DIN

1. 1 = Write Configuration GZEZAH)

Ew ;13 :DIN

FEN = O. FIFOA 1 %—TILEhZFT,

FEN = 1. FIFONF a4 &—TJILEnhZFd,

Ew ;12 :DIN

SHDNi =1, VI RDITT72v Y NTOUNIBITLET,
SHDNi =0, VI D72y NI O UEKRTLET,
EwkF11:DIN

TM=1, RENNY I 7LV TTFAERAIZDA Z—TIENFET,
T™M =0, FENY I 7L TTFAERAGD T A =TI EhFET,
Ew ;10 :DIN

RM = 1. BEL ORI FEIIFIFOTF—F T7RA ST IVEIAH
M x=JILEhzx9d,

BM = 0. BEL YU RYFIEFIFOT—5 7 RA ST )VERAH
BrEae—JIleanxd,

Ew ;9 : DIN

PM =1, SUF 1 EY MAZEERZN A =TI ENFET,
PM =0, NUFaEY NEEERAIZNT A z—TILEIhF T,
Ew 8 : DIN

RAM = 1. L—/NEE(C Y MDD UE—RE)/DJL—3I2F
Io—(BEIERIRAALNA 2—TILIhET,

RAM = 0, Li—N\&E( vy NI D E—RE/TL—3 20
Io>—(BEHBEREAAN T E—TILEenEd,

Ew 7 : DIN

IR=1. IIDAE— KRB A H—=TILEnNET,

IR =0. IMDAE— R FaE—TILenEd,

Ew k6 : DIN

ST=1. 22D MYy TEY hEZRELET,

ST=0. 12D MYy TEY hERELET,

Ew k5 :DIN

PE = 1. #EPIORB)BIOREDOESICDNT/N) T4 H
A%=TILENZET,

PE = 0. #EFIOFEDEHAICDNT/ T4 HF1 =TI
EnFxEd,

Ew 4 : DIN

L=1. 7EY b T7—K(PE = 1MIB&. 8EY )

L=0. 88Y hI—R(PE = 1DIg&. 9BV 1)

Ew +3~0: DIN

B3~B0 = XXXX. "—L— M3 AELERE Y MN(ER6ESR)
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#3. Read Configuration (D15, D14 = 0. 1)
BIT 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

DIN 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 TEST
DOUT R T FEN | SHDNo | TM | RM | PM | RAM IR ST PE L B3 B2 B1 BO

D15IECSMIL T Ty D TDOUTICHASNE T, #BFEDE Y MISCLKOIZ T Iy TorOv o 7o hanEd,

i Ew k3~0: DOUT

Ew ;15 : DOUT B3~B0 = XXXX/h—L— M ELERIRE Y MNERE6ESER)
R=1. BEL Y FEIFFIFONST—5 DRV H AT EE Ew 15, 14: DIN

FIoFFEUHRTT, 0. 1 = Read Configuration (G3E&E"))

R=0. 8 ELZAYBLOFIFONETT, Ew r13~1:DIN

Ew 4 :DOUT o0

T=1. FENYT7HETT, Ew O : DIN

T=0. FE/NYT7HIILTT, TEST = 1A"DCS = 0MiH&. RTS = 16xBaudCLK

Ev 13 :DOUT TEST = 0. ¥Z NE—K&EF A E—TILET,

FEN = 0. FIFOA' 1 2—TIlahZEd,

FEN = 1. FIFOA'Fqst—TILahZxd,

Ew 12 : DOUT

inDgo =1 VYIRITITovY NIOUDA Z—=TILENT
\ o

SHDNo =0, Y7 hD 7wy NIOUD T4 =TI anT

WNEY,

Ew ;11 : DOUT

TM=1. ¥ENY I PIUVTTAERANA =TI EINET,

TM =0, RENY I 7LV TT1EAZD T4 z—TILahixd,

Ew ;10 : DOUT

RM =1, BELIRYEIEFIFOTF—5 7 RA ST IVEIA A

M 2—=TILEhEx7d,

RM = 0. BELRIFEIIFIFOTF—T7RA ST ILEIAH

rast—JIEInZEd,

Ew 9 : DOUT

PM =1, XUF1EY MNAREERAANA =TI ENFET,

PM = 0. ST a1 EY MNEEEAEN T —TILENE T,

Ew 8 : DOUT

RAM = 1, LI—N\EfE(vy NI VE—RER/JL—320

IS—(BEBERERAALNA X—TILENET,

RAM = 0, Li—/\EE(Tv Y NI D UE—RBE/TJL—320

IS—(BEHERIAHN T —TILEanEd,

Ew 7 : DOUT

R =1, IDAE—RH M R—TILahFd,

IR =0, IIDATE— KA Fa1E—TILEaNFT,

Ew 6 : DOUT

ST=1. 22D MYy TEY hERELET,

ST=0. 120X by TEY NERELET,

Ew 5 : DOUT

PE = 1. #EPIORB)BLUREDOHAIIDONT/NF 1A

A x=TILEehFxd,

PE = 0. REESIUREDOEAICDNVT/NN T4 F12—T)

ENE9,

Ew ;4 : DOUT

L=1. 7Y NT—R(PE = 1D1B&. 8EY N)

L=0. 8y hT—R(PE=1D18&. 9EY K)
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+15kV ESDfFESXN/cRS-232 5 2/2—7%

#+K4. Write Data (D15, D14 = 1. 0)

BIT 15 14 13 12 11 10 9

8 7 6 5 4 3 2 1 0

DIN 1 0 0 0 0 TE RTS

Pt D7t | Det | D5t | D4t D3t D2t | D1t Dot

DOUT R T 0 0 0 RA/FE | CTS

Pr D7r Der Dbr Dar Dar Dar Dir DOr

D15IECSMIL T Ty I TDOUTICHAZINE T, #BHDE Y MISCLKOIZ T Iy ToyOv o T7o hEnkd,

i

Ew 15 : DOUT
R=1. BEL IR FEISFIFON ST —5 D5F5EN haTEE
TR ATY,

R=0. B ELRYIBLUFIFONETT,

Ew ;14 : DOUT

T=1. FENNYTF7HETT,

T=0. #ENVT7HTILTT,

Ew r13~11:DOUT

0O

Ew ;10 : DOUT

RA/FE = SEEBMEUART vy NI DB/ L —Z 20T 5—
CBEHERHEY b
Ew 9 : DOUT

CTS = CTSDASIREE,
B TY,

Ew 8 : DOUT
Pr=%ELENJTAEY b PE = 1DBEDAHBEMTT,
Ew r7~0: DOUT

D7r~D0r = ZELIT—FEY b, L= 10155,

CTS = ODIFECTS = 1THY. #FL

D7r=0T9,

18

Ew ;15, 14 :DIN

1. 0 = Write Data (7—%&3A&)

Ew ;13~11:DIN

0O

Ew 10 : DIN

TE=1. &EE2T1E—JILLT. RTISOAHLEFHFENDLDS
ICLET,

TE=0. #E&xA*—JILLET,

Ew 9 :DIN

RTS=1. RTS=0 (O>voO0-)IIHZELZET,

RTS=0. RTS=1 (A2 v INNICBELE T,

Ew 8 : DIN

Pt=1. #ENNUFTa4EY MI/NA1TY, PE=1D1BE. /\1
DN T 4EY MAYRESINET, PE=00D1BE. NXUTFsE
Y MIEEINEZEA

Pt=0, XENXUTFqEY MIO—TY, PE=10D18&. O—
DN TFT4EY MOEESINET, PE=00D1BE. N\UTFqE
Y MIEEINEZEA

Ew 7~0: DIN

D7t~DOt = FETDTF—FEY b, L= 1DI5&. D7HIELR
ENET,

MAXI N




J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

#5. Read Data (D15. D14 = 0. 0)

BIT 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
DIN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DOUT R T 0 0 0 RA/FE | CTS Pr D7r Deér Dbr D4r D3r D2r Dir DOr

D15IECSOIL Y Ty 2 TDOUTICHAZINE T, #FmDE Y MISCLKOIZ T Iy TorOvoF7o hankd,

be Ew 15, 14 : DIN

Ew 15 : DOUT 0. 0 = Read Data (—#&H"))
R=1. 8 EL Y FIEFIFONST—F DY hial e Ew ;13~0:DIN
FrlIFHEBMYARTY, +0

R=0. BELXYBXUFIFONZETT,

Ew 14 : DOUT

T=1. XENYTF7HETT,

T=0 #ENYIT7HTILTT,

Ew F13~11:DOUT

0O

Ew ;10 : DOUT

RA/FE = FEME(UART v NI DU/ JL—3 0TI 5—
CBEBEBEREY ~

Ew 9 : DOUT

CTS = CTSDAIREE, CTS = ODIBAECTS = 1THY. ¥EH
Bk T,

Ew 8 : DOUT

Pr=%ELENUTF14EY b PE = 1DIHEEDHAEMTT,
Ew ;F7~0: DOUT

D7r~D0r = ZELI=T7—%EY ko L= 1DFE. D7r=0T9,

MAXIN 19
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MAX3110E/MAX3111E

J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDfFESXN/cRS-232 5 2/2—7%

R—L—brPzRL—%

R—=—L—hroTRL—%F. NI UVRAIVIBED
Lo—/DEMEREZREL 9, Write Configuration
LoZ2ZMDEY FB3~BOICLDTR—L— M3 ELE
(BRD)AVRESN. ZNICKDTXT1 DFEIRSBDERE
NRAINET, AEDHEIRSRIE1.8432MHz& /=13
3.6864MHzMDKFETEIET 2H. F/zdXTITT1—
TATAOINAS%~55%DAERZMNMT DI &I
FOTEHEINE T, RO6IC. FAIEDANTD— RIZHID
TIDIR—L—FDPAELL. BXU1.8432MHzE
3.684MHzDKBEZEFER L IBEEDR—L— h&ERL
F9, Drxl—F0rAOvoid. "A—L—bD1615
T,

EiAHRY —RABKLUVYRY
Read DataZ/=13Write Datal PR Y& FERT D &
IC&E2T. EAZKIRQA VU T7ENET(zELZED
EAAEREESBIREN T TICHEELRBRNZ ENRS
T9)o RT7IZ, BFENAAY/ —ADFEMERLE T, K6
(2. ARG —2ABKOVROTAYoODIT o3>
FATIZL=RLET,
PATFIC. MAX3110E/MAX3111EDIRQ%EEEE I D14
Z2DORLEY,
B, RE/NY T 7L TT A ESARDAERE T DIFE.
Write ConfigurationL X & %&FERL T, FTsE£D16
Ev D= RKEZMAX31T10E/MAX3111TEMDINIZIEY
AHBF T, MAX3TT10E/MAX3TT1EIFZDI6EY I
J— RIZELDT. 9600bps, 8EY hT— R, /NUT o
‘L. 12y T7EY MIRESNET(1.8432MHzD
KERERE).

2% 1100100000001010

163 C80A
B12. F—=TNAZTIUWE ST — 55 ) EAA
DHaBHRET DIFE,
Write ConfigurationL X5 %&#EBLT. TED16
Ey hT—RKEZMAX31T10E/MAX3111TEMDDINIZIEY
AAFT, MAX3T10E/MAX3T11EIFZDI16EY
J— RIZELDT. 9600bps, 8EY hT— R, /NUFT o
BL. 1R MY TEY MIERESNET(1.8432MHzD
KEBERRF).

2% 1100010000001010

16& C40A
R{SFIFO
MAX3110E/MAX3111EId. 7Oy OF—/N—
N g/ RICHZ D7z, UARTARMEY 27— H
87— RDZEFIFOZARE L CL\Ed . UARTDY 7 K
DITIYY IO UEFERLLIBE. BEFIFOA

20

6. R—L— bDER"

BAUD BAUD
BAUD DIVISION |  RATE RATE

B3 B2 B1 B0 | RATIO (fosc = (fosc =

1.8432MHz) | 3.6864MHz)

o o o0 o 1 115.2k** 230.4k**
0 0 0 1 2 57.6k 115.2k
0 0 1 0 4 28.8k 57.6k
o 0 1 1 8 14.4k 28.8k
0o 1 0 O 16 7200 14.4k
o 1 0 1 32 3600 7200
o 1 1 0 64 1800 3600
o 1 1 1 128 900 1800
1 0 0 0 3 38.4k 76.8k
1 0 0 A 6 19.2k 38.4k
1 0 1 0 12 9600 19.2k
1 0 1 A 24 4800 9600
1 1 0 0 48 2400 4800
1 1 0 A % 1200 2400
1 1 1 0 192 600 1200
1T 1 1 384 300 600

ABREMER—L— NEATTRLTNET,
R Y ANGY S PN

S— NEW DATA AVAILABLE
Rf— DATAREAD

RM MASK

Q

w

|— TRANSMIT BUFFER EMPTY
— DATA READ
— TM MASK

IRQ | PE=1AND RECEIVED
—Q PARITY BIT - 1
N LR PE -0 ORRECEIVED
— PM MASK PARITYBIT=0

|— TRANSITION ON RX

—Q

0

e

w

— SHUTDOWN
— RAM MASK

_ FRAMING ERROR
O————————— SHUTDOWN
— RAM MASK

ala

X6. EAHY —IXBLVOVRITAVIDT 773
FAT TS

oY TEINET, ZEFIFOIE. /XT—7Y T A *—
JiEnxd, EFIFOZT 1 —7)L 9 5Ild. Write
ConfigurationL 2 Z ¥ NDEIAHBFICFENE Y M/ \A
ICERELTLZE 0, FIFOA M =TI hThah
TFAaE—TIEaNTWEHrZHAXRDICIF. Read
Configuration& A L CTFENE Y hOBZRRY %=
7oC<LIEE b,

MAXI N




J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

R7. AR/ —RABLVVRI—EY MDA

BIT MASK
NAME BIT

MEANING
WHEN SET

DESCRIPTION

Pr PM Received parity bit = 1

The Pr bit reflects the value in the word currently in the receive-buffer register
(oldest data available). The Pr bit is set when parity is enabled (PE = 1) and the
received parity bit is 1. The Pr bit is cleared either when parity is not enabled (PE
= 0) or when parity is enabled and the received bit is 0. An interrupt is issued
based on the oldest Pr value in the receiver FIFO. The oldest Pr value is the next
value read by a Read Data operation.

Data available

The R bit is set when new data is available to be read or when data is being read
from the receive register/FIFO. FIFO is cleared when all data has been read. An
interrupt is asserted as longas R =1 and RM = 1.

Transition on RX when
in shutdown; framing
error when not in
shutdown

RA/FE RAM

This is the RA (RX-transition) bit in shutdown, and the framing-error (FE) bit in
operating mode. RA is set if there has been a transition on RX since entering
shutdown. RA is cleared when the MAX3110E/MAX3111E exits shutdown. TRQ is
asserted when RA is set and RAM = 1.

FE is determined solely by the currently received data and is not stored in FIFO.
The FE bit is set if a zero is received when the first stop bit is expected. FE is
cleared upon receipt of the next properly framed character. IRQ is asserted
when FE is set and RAM = 1.

Transmit buffer is
empty

The T bit is set when the transmit buffer is ready to accept data. IRQ is asserted
low if TM = 1 and the transmit buffer becomes empty. This source is cleared on
the rising edge of SCLK’s 16th clock pulse when using a Read Data or Write
Data operation. CS’s rising edge during a Read Data operation. Although the
interrupt is cleared, poll T to determine transmit-buffer status.

UARTOY 7 b DT 72wy b
YIRNDITvy MO UBICIE. UARTOREIRESED
FTICKO>THEBENDNERL T, UARTIZV 7 &
D1 73Y > R(SHDNIEY b =NDIC&Kk>2TI vy b
FONBTLET, VIRNIITov Yy NITUAD
#1713, TransmitL X &7 B KLU Transmit-BufferL &
2 DEHDT—FDEENT T LR TIThNE T,
UARTA'Y S vy N D IC#1T L T=184&. SHDNokE Y
Aty hEhEd, vA2oO03> O—Z@0)IE
SHDNoE"w FDEERBICK D TUARTA vy NT T
L2 E&EZHRLT, RS-232 8o —N\ET vy ~
FOoUEEET,

VIRNDITovy MO UICEDT. BEFIFO. R
RA/FE. DOr~D7r. Pr. BXUPILORZA DT
. TEY MINMA Y hEnExEd, SHDNo = 1D
BEH. FREEY FRM. TM. PM. RAM. IR, ST.
PE. L. BO~B3. BXURTS)IIBERRETH Y. F/c
CTSHSRERWHBET Y, RAIZI VY NI D UADIBITIE
Iy bENFETH. RXBEFTEHSHDBRRABRH
SNEBENAICBYET, Thick>T. UARTIZ
vy NI UEE L —/INDOIMEEERT DI EN
AIEET 9,

TINARE)TNDIT oy NIT U BERSIESD
BR(ZIZ(SHDNi = 0). CSAY\A IZHE Dl a THRIRSED

MAXIN

FUNCIEI)F T, CSHNAICE D%, RIRBHIETE
ITDHDETICEBEISHW2Emsh A £, BIRSENVEE
L7z T. RTSECTSERRS INTDL ORI ED) T
I OEEEAAEFERAL TUARTDEREETOTL S,
TL—IVJ0IT—hWHERETDESISE. RIRSBHIVETE
ITDETOFEHEB/A+ATIIRNATREELHY FT,
N—=REIIT 9y MO UIERS-232 N5 —/ D
ICEBBLT. VI DI 7wy b T ISUARTD A
ICERL &9, [RS-232 85 —/NXDN—=RT T
Dy NI UIDIEESRLTLES 0,

FAPNFY—IRTERAVIN-H

AHERIS. +3.3VERMAX3IT111E)FI3+5VEIR
(MAX3110E)& R L T+5.5V (BEF ¥+ — IR )
BLU-5.5V (REBEF v — IR D) DENEEEMIET
5. BREMT AT F v —IRYTTHERENT N
To Fr—IURVTIIRERE—RTEMELET.
Bhs, HABENMNS.5VEZTEO>TNDIHFEAEIS
Fr—IURVTHA 2—TIbEn, HAOBEND.EVE
FESTWBIBEIFTF v —IR T T1E—TIbEh
F9. EFV—IRVTE V+BLOV-BREZEHRT D
DTS A AT U EERIAD T Y ZAE
LTWh&Ed,
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MAX3110E/MAX3111E

J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDfFESXN/cRS-232 5 2/2—7%

RS-232+5223v%

hZRIwHIE, CMOSOD YT LAN)LZE+E.0VD
EIAVTIA-232L NI DREEL NIV NS VA L—%
TYd, INBHOMZRIYFIF. 3kQE1000pF%E
WHIEHE L 71=T— 2 b r— XDEMRIIXF L T230kbpsh
T—FL—hrERIELTEHY., PCEBEYV bV
(LapLink™#F) D EBRMZRHELE T, T/X1 D
N—=RO T 74y NI UBF(SHDN = GND)IZIEH A
DINA A E—F 2 ZRREITEFI S ND . TR
IYSENI)IIIER T DI ENTEETT, MAX3110E/
MAX3TTTED vy M D HDOHE IS T DEREID
FBEBIIRKR+12VTY, NIV AIVYIDAAIFTTIL
7Y THERERATWEEA. BALEWATIIZGND
FzlEVecllEmRL TS 2S00,

RS-232L>—N

Lo—/Nd RS-232852CMOSO 2y ZhA LN
ICZ#L X9, MAX31T10E/MAX3TT1EDL 2 —/NIF
R hZfmATEY . T/ D= DT 7 (Fld
VIRDIT)ovy MY URTEBICEELE T,

RS-232 52 —1\D
N=FOIPovybIOY

IN—=ROT7vy NI 2E—R(SHDN = O—)Tld.
SHEERN IccsHONM ISR LE T vy MY D UE
FINAZDF =R TNIA T V+HV el
TIWEF o EN V-I3TZ U RICTILT7 Y TEInT.
NSRRI YIDEADTF1E—TIEINEFITUN1
E—4F 2 RIZRIEY), R7ITRTELDIC. vy b
SO oDEFICVDERREIZT100us (typ) TY,
Ty NIOUE—REFHLAENGEIS. SHDN%E
Veell#E i L TS0 UARTOYV 7 R DT 7wy k
T3, RS-232 S —/NIZIZRELFH A,

+15kVODESDfRE

ITARTOMaximBET /N1 X EERR. BRI TH
ICHRE T OHBIMEICT T DHREDZHIC. TXTD
IHFICESDREBEDHHAA TN TIVET, MAX3110E/
MAX3TTIED RZA/NHEADEL D —/NABDIE, BRE
[UIK I 2 RENBEESNTLNET, MaximDIL >
Z7h. +15kVDESDICIT L THEER LICZ NS DIRF
HRETDZHODEMDEEEZRELZ LI, ZDESD
BaEld. BEEE. vy NIT . BRUOBBREFTID
ITRTODRRETHIESDICIHZ D ENTEET, ESD
DFEEE. FAERS-232RGEN S VFERE I I RN
bW, ZUFTYTEBERTDEOICEREATICTD
WMELRHDDICTT LT, MAX3110E/MAX3111ElZ
SUFTYTRLTEHEEZMELE T,

LapLinkidTraveling SoftwareDEZET T,

22

SHDN
=~ T20UT

v/
0 ...-..,..__-.l S

—==3 Ti0UT

Voo =3.3V

40us/div

7. 2y MDD SDERIERIZII/NT—T Y THEIC
BITDMAXSTTTIED b SR Iy FHS

ESDREDHR I, SFSILHECTHTOLNI T, N
DTINAZAD KSR IV FHNEIV L T—/NASIE.
UTORFAEZTOREZFEELTNET,

s EA—VIURTAETINEEBLIZIHE+15kV

¢ [EC 1000-4-2THESNT I\ DEMMELZER
L7=185+8kV

¢ |EC 1000-4-2CHESNTNDI 7y A
R L7185 +15kV

ESDEER 1+

ESDMEEIS. BRODEHICKEFELE T, HBOZY b
7y BiEw. BIURERMEHSNIERELR— b
ICDN T MaximD@ERIE(QA) T IL—T & THH
WEhELEE,

E1—-VYYRFAEFI
E1—vYRFAEFINERBaC, O—1YE—F 22
IS L CHEB LB E T £ M S N B EHREF & B8blC
"LET. COETIVIE. BHOESDEREZ THE
SN/ 100pFOIV T VY THEE N, Zhht1.5kQ
DIEHREBL CTRBT/ A 2THBINET,

IEC 1000-4-2

IEC 1000-4-2/R1813. Fepk L7 ez DESDEERS LU
ESDMEEZWNRELTEHY . ICICDNTIIFICERLT
WEtHFA. MAX3110E/MAX3111EIE. EMDESD
REHLELELELTICIEC 1000-4-20L7N)V4 (RS
LNINISEE Y D251 T DIeOITRIEE T,

E1—vV2RTA4ETIVEIEC 1000-4-2%FERALT
ToOoNSEEBEOEDOELENL. IEC 1000-4-2ETF I
DHEHIEFHERANS (e, [EC 1000-4-20E—2

MAXI N




J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

Ip 100% Ir PEAK-TO-PEAK RINGING
90% | —— (NOT DRAWN TO SCALE)
CHARGE-CURRENT DISCHARGE *
LIMIT RESISTOR RESISTANCE
AMPERES
HIGH- »| DEVICE 36.8%
VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR S| TEST o
SOURCE ~ 0 b
0| 4 TIME —»
< > i ———P
CURRENT WAVEFORM
MB8a. 1 —VRFT+AESDEEETIL M8b. E 21—V 2VART A ETIDERRF
| A
100% b o qm e mmm b
Re Ro 90% |- -
50M to 100M 330Q
y —
CHARGE-CURRENT DISCHARGE =
LIMIT RESISTOR RESISTANCE I o
HIGH- »| DEVICE
VOLTAGE Cs STORAGE UNDER
D 150pF CAPACITOR TEST
SOURCE o
10% |—
t

tr=0.7ns to 1ns —»>| [—
S 30ns

l——— 60N ——pf

X9a. I[EC 1000-4-2 ESDEEET IV

BARANAELLHBENDETY, 2D, IEC 1000-
4-2|1ADTRAIESN/-ESDMEEIZ. 21—V R
TAETINEZFERALTHESNZEBEXIYEH—MKREICEK
<IEWZE9d, K9alllEC 1000-4-2DETI)IL%&E. K9b
[Z+8KkVDIEC 1000-4-2L-~)L4 ESDIEft i EERD
EREEERLET,

I7Fv v T7RBTIE. RELETO—TZF/NM R
ICIBESEE 9, BRMELETIE. JO—-TJICBEES:
g 2a0lc 7 O—T7%F7/N\1 RZEHELE T,

YOUETIV
ESDOVI VETIVCIE. 200pFDEERE I T T E
OQMDMBEMZFER L TINTDIHmFEHABRL I,

ZOEMIS. HEROEIRWNEHHEITICHEDOTELET D
BMARERDAN L ZZII2L—MIDHIZETT,

MAXIN

E9b. IEC 1000-4-2 ESDEEEFRDERKER

£B525A BICRS-232ANELVOHENDAHTISHEL
REFICIIIRNTCOHRFNIDREZLEELET,
Lich'ioT. TUY NERDMEITHIT. Y2 VETIV
IE/OR—=MIEDTZENIZIEEETIIHRLLBYET,

PITVr—2a ER

kg, RiESR. BIUES IV IHIRS
MAX3110E/MAX3111EIE. AMIITDKBEFEREZ
EERETDR—L— MERBAORKREIRERZNEL T
W&, BERNGR—L—bDIFE. 1.8432MHz& /I3
3.6864MHzDKEZEERAL TS\, 1.8432MHz
DXBDHHEEERN NS B EIHL 3.6864MHz
DKBDENRAREEDAFHNEZS THDAIREMN
HIET,
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MAX3110E/MAX3111E

J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDfFESXN/cRS-232 5 2/2—7%

TS IVIHIKRSEIT. KRICYIDIEIX MOKER
THhY., BERICBELZI TN QESSIUBEIIETL
9, —BOEIIVIHIRSFEIEFT AT T ZNE
LTWBfeh, SHICORMZHIET DI ENTELT,
KBEETIVIHRKRSED ML — A TIE. MED
FIRBBEEBE R )T MOEICHIET., DR
TLEDETERMEDHDEIEZIT DD, R—L—b
CIXL—IDEREZINBUTICHFT LTS,
KEBCTINZRBEIDDIEIBEZTHY. FEALEDBE.
I IV IOHRBTHLRRARERTT, RBIC. TFTIH
TATDKBREIURIEBREZNODA—H—D—F
ZRLEY,

MAX3110E/MAX3111EDFEIRSRIS. LIIHKRE—F
DXKBEFIOEZ I VIHKRBZTR-—ILTEHY.
SERDIOY T =X O CEET DI EEARECT,
EIRBONEBS. 1> /N—=5ZH)Ncc/2ICB2/XM T R
T2/ 7 AEBICEDTAANXN) A HEA(X2) IC5E KR
SNRE 7 VT TR ENTNET, IMITDT 1 —R
/Ny DB GEEIX2 EXT DB I L7 KE@)ICE DT
180°DUMEMNEEL T, BRARIKRL I T, [FE
77— aVEREIRYT KDIC. KBEISHIRER
EIXTEX2OBICHE RSN, KEDAFEEIIC1EC2%
BIICHAEDEBILEDICKYFT, Ic&xld BE
DEFAEN 1 1pFTHD1.8432MHzDKEDIHE.
KBDEAET S ROBIC22pFD AT Y ZER
Le<lizelh, BEFHIRE— FOXKBRZEAIIE—-RT
BESELIBE. hINBEARMRENEL. BRI
TR EDEINHEIRE KL 0.03%E 0 \ERE T HFiR
L&,

R8. BBRBIUVA—=H—DUR I

kSR, HER. BLUBFIVF IO —KE
N—2Z&T=3RUELT. BEEETEIEN
FEBICEBETT, XIEX2ORL—2EETS VR
NSwoBEE LT, NETD M —25HL LTS
T, CHIBREROBLETEE /1 TRAER/IR
M2 % ETRUTS. EMIPMERShET, HEBHE
BNRICHA B0, X2DBEMEaHES/IMELTL /2
=1\, MAX3110E/MAX3111EDXT AP, HED
CMOSZ 0w oY — A CEEHRE TSI & T,
Ry TN /21 £ 3. ZDE— KT,
X2IZ I3 EE LN T &0, TTLERIZIECMOS
DoOW ) —2EERTBIEEE. 10nFDIAVF Y
TXUCACKEE LTS\, BIfEDEREERIT D
FDIlE. ADIC2VOE— o BREARETT,

vy bIO D SDIERED

RS-232h+5 2RIV HHN

72, vy hIDOUE—RDPOSDERIBICHSITD
2DMRS-232h S VR IVHHNERLE T, BIED
BiraE EHIC. 22D SR Iy YEARENIRIY
DRS-232LNIUN(—=FED ISR Y F AAHINA
mAEAO)ICEANSERFADINIET. ENEND
SR HIE, 3kQE2500pFZ AL I-ET
TEELTWE T, v Y bID D SDERE.
SR IYIHEAIC) VF D TOEERBEIIRON
FthA. FTURXIYHIIBV-ORESHHIIVIULEDIZE
IZDHA X—TIENDZ EITFRL TS,

FREQUENCY TYPICAL PART PHONE

DESCRIPTION (MHz) C1, C2 (pF) SUPPLIER NUMBER NUMBER
Through-Hole Crystal ) Py ao.
(HC-49/U) 1.8432 25 ECS International, Inc. ECS-18-13-1 913-782-7787
Through-Hole 1.8432 47 Murata North America | CSA1.84MG 800-831-9172
Ceramic Resonator
Through-Hole Crystal .
(HC-49/US) 3.6864 33 ECS International, Inc. ECS-36-18-4 913-782-7787
SMT Crystal 3.6864 39 ECS International, Inc. ECS-36-20-5P 913-782-7787
SMT Ceramic 3.6864 _None AVX/Kyocera PBRC-3.688B 803-448-9411
Resonator (integral)
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J>7YAik. SPI/MICROWIREHFUARTH LT
+15kV ESDIREZXN/cRS-232 5 2/2—7¥

=SEF—FL—

MAX3110E/MAX3111ElZ. REEESNTL\DEED
T—L—MIBNTE. RS-2320FRENT X VS
HANDEEAHE THD+5.0VEMIFTLE T, K10I(Z.
NS YEDI—TNNyoTFZMERERLFT,
K1112120kbpsTDIL—T NV IF I NDIER%E.
X12(2250kbpsTOE LT X hZERLEF T, K11TIE
1000pF&AFDRS-2321L 2 —/NIZXW LT, MAD
NSRRI YHEEREICT20kbpsTEHREL TUVET,
K12Tl3. B—D MR 3y 5%E250kbpsTERE)
LTHY. MDA I YHICRS-232L 2 —/NE
1000pFZAFNCLIcBEAERINTINE T,

Vee

— 1 ci-

MAXI
— C2+ MAX3110F v- —
MAX3111E

FL T_ouT|

SHDN

T

1000pF

Voo

iIHE

B10. L= /Ny o7 2 NElEg

TN | | sv/div
-~ 5V/div
TI0UT
R10UT iR - [{ svidv
2us/div

Ve = 3.3V (MAX3111E), Vg = 5.0V (MAX3110E)

B11. 120kbpsTDIL—T/Ny U7 2 MER

MAXIN

3.3VELUsVaTy ¥ EDHEE RS

MAX3110E/MAX3111EIE. ACTEKUHCT CMOS%Z
SLTFSTFL3.IVELULBVOD Y I T 7 I EBEE
A5 T T —RAARETY ., HEEBHNAELESGED
FHICDONTIE. ROEBELTIES,

REFPTVr—23a>
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MAX3110E/MAX3111E

This is a C-language outline of an interrupt-driven software driver that interfaces
to a MAX3110E/MAX3111E, providing an intermediate layer between the bit-manipulation
subroutine and the familiar PutChar / GetChar subroutines.

User must supply code for managing the transmit and receive queues, as well as the
low-level hardware interface itself. The interrupt control hardware must be
initialized before this driver is called.

char is an 8 bit character. int is a 16 bit unsigned integer.
& is the bitwise Boolean AND operator. | is the bitwise Boolean OR operator.

/* High level interface routine to put a character to the MAX3110E/MAX3111E. */
PutChar ( char c )

{
EnQueue ( txqueue, c );
/* enable the transmit-buffer-empty interrupt */
config = config | 0x0800; /* set the TM bit */
config = config | 0xC000; /* set bits 15 and 14 */
MAX3110E/MAX3111E ( config );

}

/* High level interface routine to get a character from the MAX3110E/MAX3111E.
*% Wait for a character to be received, if necessary.

*/
char GetChar ( )
{
while ( IsQueueEmpty ( rxqueue ) )
/* wait for data to be received */ ;
return DeQueue ( rxqueue );
}

/* Configure the MAX3110E/MAX3111E with the specified baud rate. */
ConfigureMAX3110E/MAX3111E ( int baud_rate_index )

{
baud_rate index = baud_rate index & 0x000F; /* restrict to a 4 bit field */
config = 0xC400 + baud_rate_index; /* enable received data interrupt */
MAX3110E/MAX3111E ( config );

}

/* private variable that stores the configuration settings for the MAX3110E/MAX3111E
*/

int config;

/* Low level communication routine between the computer and the MAX3110E/MAX3111E.
** This is a PRIVATE routine to be used only within the driver software.

*/
int MAX3110E/MAX3111E ( int mosi )
{
int misoj;
/* this is interface-specific.
*%* Transmit 16 bits of master-out, slave-in data, MSB first,
** while simultaneously receiving 16 bits of master-in, slave-out data.
*% If and SPI hardware interface is available, use (CPOL=0,CPHA=0) mode.
*%* Lacking specialized hardware, just set and clear I/O bits to generate
*% the waveform in figures 2 and 3 in the MAX3110E/MAX311lE data sheet.
*/
return miso; /* return 16 bits of master-in, slave-out data, MSB first */
}
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/* This driver needs a txqueue transmit-data queue and a rxqueue receive-data queue.
** These can be ring buffers or any other kind of first-in, first-out data queue.

*/

EnQueue ( queue , char )

char DeQueue ( queue )

true/false IsQueueEmpty ( queue )

/* Interrupt service routine called when the MAX3110EMAX3111lE's INT pin falls to a
low level.
** This is a PRIVATE routine to be used only within the driver software.
*/
ServiceMAX3110E/MAX3111Eint ( )
{
int rxdata;
int txdata;
char c;

/* issue a READ DATA command to discover the cause of the interrupt */
rxdata = MAX3110E/MAX3111E ( 0 );

if ( rxdata & 0x8000 ) /* the R bit =1 */
{

c = rxdata & O0x00FF; /* get the received character data */
EnQueue ( rxqueue, c );

}
if ( rxdata & 0x4000 ) /* the T bit =1 */
{
if ( IsQueueEmpty ( txqueue ) )
{
/* mask the transmit-buffer-empty interrupt */
config = config & ~ 0x0800; /* clear the TM bit */
config = config | 0xC000; /* set bits 15 and 14 */
MAX3110E/MAX3111E ( config );
}
else /* transmit some data */
{
/* issue a WRITE DATA command */
txdata = DeQueue ( txqueue );
c = txdata & O0x00FF; /* get the transmit character */
MAX3110E/MAX3111E ( 0x8000 | c );
}

} /* end of ServiceMAX3110E/MAX3111Eint */
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