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¢ 3mm x 3mm. 5EH0.8mmpaYHER QFNE3E

¢ -40°CE+125°C TIEIREEH

® & 6 & o o

= =
ElfE 8
PART TEMP PIN- TOP PKG
RANGE PACKAGE MARK CODE
-40°C to 16 Thin QFN
MAX6966ATE 3mmx3mmx ACF  T1633-4
+125°C
0.8mm
-40°C to
MAXB966AEE +195°C 16 QSOP — —
-40°C to 16 Thin QFN
MAX6967ATE 3mmx3mmx ACG T1633-4
+125°C
0.8mm
-40°C to
MAX6967AEE +195°C 16 QSOP — —
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ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

Vet i, PSPPI -0.3V to +4V
SCLK, DIN, CS, DOUT/OSC.........ccceevvie.. -0.3Vto (V+ + 0.3V)
P -0.3V to +8V
DC Current into P_ ..o 24mA
DC Current into DOUT/OSC.........oooooiiiiiiiiiiiee 10mA
Total GND CUITeNnt ... 280mA

Continuous Power Dissipation
16-Pin QSOP (derate 8.3mW/°C over Ta = +70°C) ....667mW
16-Pin QFN (derate 14.7mW/°C over Ta = +70°C)...1176mW
Operating Temperature Range (TmiN to Tmax).-40°C to +125°C

Junction Temperature............coocooiiiiiiiiiii +150°C
Storage Temperature Range ............cccceoeee -65°C to +150°C
Lead Temperature (soldering, 10S) .....c..cccoevriiiiiriinnnn. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
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

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta =

+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 2.25 3.60 \
Output Load External Supply
Voltage PO-P9 Vexr ’ v
Standby Current Ta = +25°C 0.7 15
(Interface Idle, CS Run Disabled, CS at V+; other digital ~ N
PWM Disabled, All Ports High ISTBY | jnouts at v+ or GND | JA= TMIN 10 +85°C 17 bA
Impedance) Ta= TMIN to TMAX 1.9

- Ta = +25°C 390 620
Supply-Current Interface Only fSCLK = 26MHz, other A=+
(CS Run Enabled, PWM e o
. . I+ digital inputs at V+ or | TaA = TMIN to +85°C 680 pA
Disabled, All Ports High GND: DOUT unloaded
Impedance) ' Ta = TMIN to TMAX 730
Delta Supply Current per 10mA .
Port (Interface Idle, Global Ta=+25°C 1.58 1.8
Current Register Set to 0x07, One
Port's Output Register Set to Digital inputs at V+ or _ .
0x02 and Its Output Current Al+10 | oD TA=TMIN 0 +85°C 19 mA
Register Bit Cleared; All Other
Ports’ Output Registers Set to Ta=TmiNto T >
0x00, 0x01, or OxFF) AT IMINTO TMAX
Delta Supply Current per 20mA
Port Ta = +25°C 3.2 3.6
(Interface Idle, Global Current
Register Set to 0x07, One Port's Digital inputs at V+or |+ _ o
= to +85°C 3.8
Output Register Set to 0x02 and lIts Alv20 | oNp AT TMIN mA
Output Current Register Bit Set; All
Other Ports’ Output Registers Set to Ta = TMIN to TMAX 4.0
0x00, 0x01, or OxFF)
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105w 18/ LED IR 275 . /O Bas,
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ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta =
+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input High Voltage 5o . 0.7 x
(PO-P9, DIN, SCLK, TS, OSC) VIH PO-P9: output register set to 0x01 Ve \
Input Low Voltage ) . 0.3 x
(P0-P9, DIN. SCLK, TS, OSC) VL PO-P9: output register set to 0x01 Vo V
Input Leakage Current
(PO-P9, DIN, SCLK, TS, 0SC) . 02 ¥02 ] bA
Input Capacitance
(PO-P9, DIN, SCLK, TS, OSC) (Note 2) 10 PF
Port Nominal Sink Constant Output register set to Ta = +25°C 193 20 an
Current | 0x02, 9.5 10 10.7 mA
(PO-P9) (Global Current Register OUT V4 =33V, VEXT-VLED = | T = Ty to 18.8 218
Set to 0x07) 1V to 2.5V (Note 3) +85°C 9 1 110
Port Logic Output Low Voltage Output register set to 0x00,
(PO-P9) YOLP- | ik = 0.5mA 04 |V
Port Logic Output Low Short- Output register set to 0x00,
Circuit Current (PO-P9) VoLp_ =5V 108 20 mA
Port Slew Time From 20% current to 80% current 2 us
Ta = +25°C, V+ = 3.3V, VExT - VLED = 1.4V, +15 +4
Port Sink Constant-Current lout = 20mA o
Matching Alout o 7
Ta = +25°C, V+ = 3.3V, VEXT - VLED = 1.4V, +
+2 5
louT = 10mA
Output High Voltage _ V+ -
(DOUT) VOHDOUT | ISOURCE = 6mA 0.3V \
Output Low Voltage VoLbouT | Isink = 6mA 03 v

(DOUT)

MAXIMN 3
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TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 2.25V to 3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta =
+25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Internal PWM Clock Frequency fINT 27000 45000 Hz
External PWM Clock Frequency fosc 100 kHz
SCLK Clock Period tcp 38.4 ns
SCLK Pulse Width High tcH 19 ns
SCLK Pulse Width Low tcL 19 ns
CS Fall to SCLK Rise Setup Time tcss 9.5 ns
SCLK Rise to CS Rise Hold Time tcsH 0 ns
DIN Setup Time tDs 9.5 ns
DIN Hold Time tDH 0 ns
Output Data Propagation Delay tDo 21 ns
%ng! Output Rise and Fall T CLOAD = 20pF 10 ns
Minimum CS Pulse High tosw 38.4 ns
gSnPulse Low to Not Activate CS tosRUN | CS run enabled 640 us
gSnPuIse Width to Activate CS tcsRUN | CS run enabled 3 ms

Note 1: All parameters tested at Ta = +25°C. Specifications over temperature are guaranteed by design.

Note 2: Guaranteed by design.

Note 3: Port current is factory trimmed to meet a median sink current of 20mA and 10mA over all 10 ports. The AlouT specification
guarantees current matching between ports.

4 MAXIMN
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AT (EHFIE

(Ta = +25°C, unless otherwise noted.)

STANDBY CURRENT (IsTBY1) SUPPLY CURRENT (l+) OUTPUT SINKING CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. VEXT - VLEp AT 10mA
12 5 05 ‘ ‘ g 14 8
11 2 ‘ ‘ Vi =36V 5 3
: 04 |lve=33v - = g
= 10 V+=36V £ - A s E 2
= V=33V £ _—T1 £ 1
= - &
Z 09 N =R = /
= V=27V X é g 7 3 8
3 08 B 7/ 3 V=27V o /
2 = > 02 . z 6
= Y a ——t [ /
=4 L~ 5 —
” 0.1 3
05 Vi = 2,25V 2
04 | | 0 0
40 2510 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) Vext - Viep (V)
OUTPUT SINKING CURRENT INTERNAL OSCILLATOR FREQUENCY
vs. VExT - VLED AT 20mA vs. TEMPERATURE
2% = 45 g
& B 2
2 g
< ES il Vi=36V| V+=33V
2 16 T 39 f
5 / =
2 1 2 i —_ | | |
% 3 B /v —
2 s & 33
— — —
2 Ve=2V Ty 25 o6y
2 31
4
29
0 27
0 1 2 3 4 5 402510 5 20 35 50 65 80 95 110125
Vext - Vieo (V) TEMPERATURE (°C)
STAGGER PWM PORT WAVEFORMS
SAMPLE PWM WAVEFORMS (OUTPUT REGISTERS SET TO 0x80)
MAX6966/67 toc08 MAX6966/67 toc07
o LA - R
OUTPUT ..... EEECEEREEE EE [EEEEETERAITLE £t
REGISTER | A Do PORT P4
=0x03
UTPUT
REGISTER PORT PO
=0x80
OUTPUT
REGISTER PORT P1
=0xFE
2ms 2ms

MAXIN 5
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5| it B
513 a™m Ih&E
QSOP | TQFN
1 15 SCLK BT A . ZESCLKM ETHT, #fs ARSI A7 4% . £ SCLK MY T R&iT, #idi i DOUT
[E] 4 . SCLKAXAE CS MK HE I ARG
2 16 CS RiEsiA . CSHMIRH T, PATEIR SR AR T 74 . fECS EFRPIFiRq 1600 5 .
3-7, 1-5, PO-P9 O A . POEPIRIELE IR, BUE I KW A BT 20mA R, 505 7E B CMOS 2 H#4mA ,
9-13 7-11 ) W AI/E N TT B SR A . TR B R TV R LR
8 6 GND i
AT I . DINS A SR 1550 WG A DOUT i . 25| ] T A3 e T =X
HERE LA BT ROE W, R
14 12 DOUT/OSC | OSCHij A . I % il 100kHz 1 77 i CMOS i 4 7E S PWM I .
MAX6966 EE R}, £2& DOUT/OSCHAZIDOUTHIH .
MAX6967 FEERT, £& DOUT/OSCHtZAHOSCHIN.
15 13 DIN RATECR ST A . DINSUGE 7£ SCLK _E T A N BB 16 1 A B i o .
16 14 V+ LS L R IEAR . SR FHO. 1P g 2 L 25 35 % V+ £ GND.
— PAD ﬁg HE TR R . T GND.
+

RIBN[TE R

AT B R E MAX6966 5 MAX6967 .

B TR AT DU AS T R e fE 0 da fedama, B8 AE T
FRITAT AT PRI T A 1 B VERERIAFAE .

1)

2)

3)

FHEE, POEPIFTA 10MT/OMu: D . n LI
e R +TV I A B R B B R +TV ST
[ fizk . SPLEZ4i A (SCLK. CS. DIN) %A i R
P, RREHBE V+ MRS,

ERE, POEPIFA10MT/ONH AR & . AT RLE
RR+IVE A S HE 25 Ve (WA LR R +7V )
M7 L) R ERY AR . R X I 0w R,
(RIS AR E MZEBA . ANEVON 0 anfiEsE,
BRI T WA, T RE B /N LR L -

R E DOUT/OSC 5| B FA{E SPI £ #E% H i£ £ PWMEF
shim N, I REIE IR MAX6966 1% 2 MAX6967 . THAT
—ii AT EEEA, S5 RESITRESE, T

4)

DOUT/OSCHC & HDOUT. H7, MAX6966 HIMAX6967
7 DOUT/OSC ¥ 7] it & A DOUT i H 5 OSC B £ A,
7259 U2 E HLIR 9 A E B[]

A0 /0 A EE AR BITIRE . Fr A v F AR PEAR T
PRI, ATAR A B0 S A AR % R A7 0 11 D RE 3T -
AEAm i 2Rl i & O - fERLEDYK S (#F S8 PWM).
FrmZ R E . B A SR A R 3 G
SFI0A, WSH AR, VR T R B
PEALPWMARNL, S 5 /) 07 28k Fi 68 FEL 7 91 o«
REEHLHELEDZEREH . MAX6966/MAX6967 A]
HRAL:

o BREAEJAH . MO8 AL PWM P

o BEREEFRL . JSLH LA (GE/2).

o EJEINEEER], AT IAEG T
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X LED [ 5 B 47 il B2 A 1 FL i 22 RS B2 . MR s

RN AR AT

o X TFEANLEDT ER M T ERCEN A, KA
84, PWM 2 il fin 1 O ASLfl 45 i, W] SO 7 0 7. 119
LED #% B #H.

o XTI LED 5% BE e B A 4 %t e KRG BE, R 8 1L
PWM 0 1 7], Fm 3 467 4 JR s qul s 31,
AT SZER 12437 LED 25 B 454

o XTFIoH R FHPWM KM R B Y, R R 1A gk Sr
B FE . SR T (9 LED R FAAR R 09 52 B B
17 400 45 S o 307 4 Je A L4 ) ] S BE 4467 0 75
LED % FE i .

o UM 10mA/20mA [ AR 2 /4 18 I Be B A BE i L B
R, A] R 3 4 JRy R R4 i St vk ) i A O B
LY«

6) {FAFHITPCHRAIR. MAXEI66/MAX6967 £ PWM M
W I S IR R, L MAX6966/MAX6967 il
ok B R RS ) R, DU M S . H
T O R, ARGE LR, T AT AT
SR INGR

®1. mOEEIEIN

HEHEPWME EFH]

TELH I B
MAX6966/MAX6967 it i A /4t (GPIO) 4, w4
BEPO R POSL 104 1/O %G 1, JE ik ray 38 SPIfE A & 11 45 il .
X 104N T/O %G AT AE & A B A . FF U % 8 e R
WARATREA S, LielENZEmA . FRZEmE,
SEME RO, I 11 #R ] 7K 2 S T MAX6966 5 MAX6967
HL U A 7V LI

fic & R fE A RS R 1, AT 10mA B 20mA fY
TEJT . F A R AN E A, Wl DU & 25 37256
F 254256 (Y PWM B TE , DAIE/INT-HHL G -

ity 11 TG B 0 F U 28 SR eE S, RO R I RE AR X 59
BT B A2 1E 5 32 8 F P 1 R . U O e
WHRE LR HEEEZEREYERIE, DRAZHEEH
F&% . FURShEE ) R A M R R, RN B

Tic B Ay 38 4 i 4 90 L AK B LED, AR 23X LED 3 Uit 34 -

MAX6966/MAX6967 ) 1013 I i H AT [7] Bif 7K 8¢ i K 20mA
FRBIE T2 i 1 G B IUAE R 1R B

OUTPUT BEHAVIOR OUT OF BEHAVIOR IN SHUTDOWN
PORT TYPE REGISTER | SHUTDOWN (CONFIGURATION | (CONFIGURATION REGISTER APPLICATION NOTES
CODE REGISTER BIT DO = 1) BIT DO = 0)

Low-logic 0x00 Logic-low output, not constant current
output

. : o . - - - Lowest supply current
High-logic Logic-high output with external pullup resistor; otherwise, high unaffected by shutdown
output 0x01 impedance
Logic input CMQOS logic input
Constant- . Static constant-current sink Full constant-current drive
current static 0x02 : )

: output with no PWM noise
sink output

High impedance
Constant-
current PWM 0x03-0xFE | PWM constant-current sink output Adjustable constant current
output
LED off OXFF Logic-high output with ex’FernaI pullup resistor; otherwise, high LED off
impedance

MAXIMN
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MAX6966/MAX6967

1057 187 LED KIS, /O EES,

55 = EEH
r—=— =1 S
1/0 PORT
POSITION A: 0x00 - 0x01 Al JB J_
POSITION B: 0x02 - OxFF ke =
<4
a CLOSE SWITCH: 0402-0¢FE b lg
8-BIT LATCH S
OUTPUT PORT PWM =
REGISTER GENERATOR =
ENABLE
1-BIT LATCH _i N
OUTPUT CURRENT MSB CURREE
TOéFEF;?AAﬂ REGISTER N
INTERFACE 4-BITDAC -
3-BIT LATCH
GLOBAL CURRENT
REGISTER
READ 1/0
L PORT COMMAND

1. 1Oz L1 B

B 1/ MAX6966/MAX6967 Y 1/O % 1 465 # . /O % 11 PO 2
PO FHRS, BRERCE YR, AU LED s w5
ARSI, i Adi A TAE.

FHEXFIT (ERE IR

4 A7 630 1R TS At (A0 11 7 17 SR L
4 0x00 8 0x01) sLED W7 (i it 77 77 % Aic & 29 OxFF) I,
MAX6966/MAX6967 FL I LI fieflk,  RIARF ALK

4 J PWMAEIE B I (— N 54t 97 77 SR R L
003 FOXFEZ ), T 14 ABPWM FLBIE e, TARRLITAG
SH.

243 1 0 R A ELIL 6 A (Bt 2 (7 2R L
FEON0D T OKFE2 1), WU LA BE TR, TPt &
S RS0 SRR A 0 4 B BT AR,
B R B B, 5 — TR
B, RRRLEETER A, PWMEBLA T, i
SUAE I R 1 T LA B2 o 1
ARG 5, LURPWM LR R T

K=

KW, BT ECE AR T A O G A A AR
£ 0x02 2 0xFE Z [|]) #456r, #F AmPARZS, W& 47
FRACE W OXFF—#f . BUA AR M & N % 8 i A o i
i A AR L E M 0x00 8 0x01) MG 0 (F1). fEN
GPIO A AT 1 7E S W B R IH @ s, FIAS O,
A FEAT ] B 20 32 B o 0 i A, Rl R O . Rk
MAX6966/MAX6967 i FIYEZ B A . Bt . PWM
LED UK sha% M H A A, Hop LA LED UK sh#s 76 KWt X
ERSES N
MAX6966/MAX6967 fEBC & 75 788 (%4) WJashi (DO1r)
HEG A K. B # R E N, SR A
T EFHE R CS A ghik I, nl RUEMAX6966/MAX6967
B W . LW, MAX6966/MAX6967 1] 1E &
b H AR B A e W T R DAV R A AR A
FWAE A BUT M A F 4. B H Wb, AlE N
5 it A o 08 32 B DA i PWMLELG R (19 B 3L i 30 -
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FERWIELT, AR — w1l 2 48AIE (0x00) 503
A E A (0x01) 2 NEME (0x02 £ 0xFE), %% #
Bl GEH & T el m B, 5 e A9 1E i
MR . BB, w5 eE L —F,
JE SR AR L

FERBTBT, AR — i O R E (0x02 £ 0xFE) 2
AR NS IAR (0x00) s # S H R (0x01) , W
SEZIECE AIZME, fENGPIOH . 43R H 56 Wi it Ui
HHEGPIOfH —#F, By GPIOH i A 2.

CS /et

WAL E, MAX6966/MAX6967 75 CS i A B i 8] ) fik
BR R Wk, TEREFHS DI EFFAHE
ANBARM . S ERECS B Bhikmint, ECS EHIAY K
SRS NN IO SUUR S WS a3 B R VA= AN L L7
FHRHRWRIRA, JFEOE M R i FE . SPIE O
BRI T i ISR, DU AR 7E 16 07 508 1% fi it
e, RHCFA R CS Bk AR S8R N CS I Bh i 4 .
CSJABhA R FAPWMS &, R P EBFR R 1Y) 32kHz 4% 1 4
s A PR . 78 DOUT/OSC 51 ik A (i 4h (2 W
PWMHA #3845y, T f#PWM B Shic B A 1415 ).
FECSU i A RENS il & CS Jazh . H UK Sh#RiR H e Wik
S0 B S Bk v BE R 256 3 257 AN PWM B &b L . % T
BRYE % A%, %A 257 /27000 = 9.52ms. Xt FAREB
PWM s, i%IsHE] 4257 / OSC, *40SCHLE Ml 714 1)
¢ K 100kHz B 25 F2.57ms -

MAXIMN

B PWM = EE#

CS EHfR A2 i % CS a3 (FERERT) MY hk b 2554
PWMIBh . X T Bk 4%, 12 E] 2 255 / 45000
= 5.66ms. T 7E— U ORI AL i b CS 2 AR Ky 161t
BRI BAROAR T, B AIG 2.83kHz (19 SCLK A5 & AT f £ A i
K CSJRBN. MTFAMEPWMEgh, ZEf(A]E255 / OSC, 4
OSCHC & 78 J7 S Y e K 100kHZ IR <5 F-2.55ms .

SPLER O HL S AN CS JE B FEL B AH BLpk 57 . SCLKHIDIN ki
BAE R CS BB E . MAX6966/MAX6967 4548 i SPT
TR e AT A RO AR AL iy (2 S) AT R I fk % 0B H e
Wiks . CSJHZhEAE (K & A fF e B oh i B L) &£4E
FEAT A0 [ 2 AL i i BUE B Ab P 2 7T . BT CS B shshfE ¥
JAL BN G A PATEIR R TN EmS, XERER
R BC R AR A IS BTG F T i A A B A% a2 T
1T

TEL2E A, BARR B SAL T SPHE D@ . AR
JEXEE, AT LAE FACS B 3. X MAX6966/MAX6967 i
ARWRRE, I H.CSIHZHEREMF I, MAX6966/MAX6967
1) — Lo B0 E P B A SR, X S 7R IR S
BT HEATURR] . T SPLEE RS, AT BE AL
#B 2 MAX6966/MAX6967 1R H KWk 7S . A, 7E&Br
RS AT SEBLRT VO3 1 R TR WE? BRI e Lk Gl E

T2, 2IECS/EZ (D1 = 0) FH#IE LW (DO = 0).

TEMAX6966/MAX6967 KWk ST, X HE FF a5t 1715
M. &5, EHEHEEFA4a, HRECS/Hsh (D1 = 1) JF
BOE KW (DO = 0), EBIRE.
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Ermly PRSI E A S R, T PR
N \ e SSEEMIE, 0x20, {ERESES R AL (E T, 5

MAX6966/MAX6967 H & 16 ™ N HBZF 2%, HubkTERE N . ; . N
0x00 % 0x00 FI0x 10 % 0x 15 (0 2F f5 38 R At Sh it e | = 1 SR MAXG966/IMAXOICT #FI . 1Ry — I AUl %

FNFEH] (£22). 0xOE F10xOF W /> 1 hk 3 7R 726 A1 AT 50308 f i
ATE BEARAE I 3R 0] 35 146 ACIRZS . 0xO0A 520x0D Y /4~ M ik

R2. FHiFaabitmr ey

MAX6966/MAX6967

COMMAND ADDRESS HEX
REGISTER
D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8 CODE
Port PO output level or PWM RIW 0 0 0 0 0 0 0 0x00
Port P1 output level or PWM RIW 0 0 0 0 0 0 1 0x01
Port P2 output level or PWM R/W 0 0 0 0 0 1 0 0x02
Port P3 output level or PWM R/W 0 0 0 0 0 1 1 0x083
Port P4 output level or PWM R/IW 0 0 0 0 1 0 0 0x04
Port P5 output level or PWM RIW 0 0 0 0 1 0 1 0x05
Port P6 output level or PWM RIW 0 0 0 0 1 1 0 0x06
Port P7 output level or PWM RIW 0 0 0 0 1 1 1 0x07
Port P8 output level or PWM R/W 0 0 0 1 0 0 0 0x08
Port P9 output level or PWM R/W 0 0 0 1 0 0 1 0x09
Write ports PO through P9 with same output level or 0
PWM 0 0 0 1 0 1 0 Ox0A
Read port PO output level or PWM 1
Write ports PO through P3 with same output level or 0
PWM 0 0 0 1 0 1 1 0x0B
Read port PO output level or PWM 1
Write ports P4 through P7 with same output level or 0

PWM 0 0 0 1 1 0 0 0x0C

Read port P4 output level or PWM

Write ports P8 or P9 with same output level or PWM

1

0
0 0 0 1 1 0 1 0x0D

Read port P8 output level or PWM 1
Read ports P7 through PO inputs 1 0 0 0 1 1 1 0 OxOE
Read ports P9 and P8 inputs 1 0 0 0 1 1 1 1 OxOF
Configuration RIW 0 0 1 0 0 0 0 0x10
Ramp-down RIW 0 0 1 0 0 0 1 0x11
Ramp-up RIW 0 0 1 0 0 1 0 0x12
Output current ISET70 RIW 0 0 1 0 0 1 1 0x13
Output current ISET98 R/W 0 0 1 0 1 0 0 0x14
Global current RIW 0 0 1 0 1 0 1 0x15
No-op R/W 0 1 0 0 0 0 0 0x20
Factory reserved; do not write to this register R/IW 1 1 1 1 1 0 1 0x7D

10 MAXIMN




105w 18/ LED IR 275 . /O Bas,
HHPWMEZEEH

AL I, MAX6966/MAX6967 i TAF HLIft b R ek . Anf
7 A 0 SR 28 A PWMUA ] R K 100kHz #9 F
I 4h o AR R 32k Hz IR ¥ . 1% R XU B DOUT/OSC
SUESIA, %5 e s A & w5 7 4 PRI OSC AL (R4),

LB
R A SR A E AL (£3). FHEAREH/ON O
PORPIOE KB, #FFEE AW, XA AT
LED (8 HE) Mz kmr, MAX6966/MAX6967 i A fx

[RIFERE . FE 3 T RO 060 A D17 D

PWM R
— AN EB32kHz PR P o F R 72 AE PWM OB I . TSR i 5 i
thom S AC B oM RSO, NERIR G g MPWM 2 44 B
®3. LEVBUFTEHRRAS

ADDRESS REGISTER DATA
REGISTER POWER-UP CONDITION CODE (HEX)
D7 D6 D5 | D4 | D3 | D2 | D1 Do

Port PO output level or PWM Port 0 high impedance 0x00 1 1 1 1 1 1 1 1
Port P1 output level or PWM Port 1 high impedance 0x01 1 1 1 1 1 1 1 1
Port P2 output level or PWM Port 2 high impedance 0x02 1 1 1 1 1 1 1 1
Port P3 output level or PWM Port 3 high impedance 0x03 1 1 1 1 1 1 1 1
Port P4 output level or PWM Port 4 high impedance 0x04 1 1 1 1 1 1 1 1
Port P5 output level or PWM Port 5 high impedance 0x05 1 1 1 1 1 1 1 1
Port P6 output level or PWM Port 6 high impedance 0x06 1 1 1 1 1 1 1 1
Port P7 output level or PWM Port 7 high impedance 0x07 1 1 1 1 1 1 1 1
Port P8 output level or PWM Port 8 high impedance 0x08 1 1 1 1 1 1 1 1
Port P9 output level or PWM Port 9 high impedance 0x09 1 1 1 1 1 1 1 1

Shutdown mode,
CS run disabled, 0
DOUT/OSC is DOUT output

Configuration (MAX6966
only)

0x10 0 0 0 0 0 0 0
Shutdown mode,

Configuration (MAX6967 CS run disabled. 1

2969XVIN/9969XVIN

only) DOUT/OSC is OSC input

Ramp-down Fade disabled Ox11 0 0 0 0 0 0 0 0
Ramp-up — 0x12 0 0 0 0 0 0 0 0
Output current ISET70 IPEAK = 10mA for ports P7-P0 0x13 0 0 0 0 0 0 0 0
Output current ISET98 IPEAK = 10mA for ports P9, P8 0x14 0 0 0 0 0 0 0 0
Global current Full current 0x15 0 0 0 0 0 1 1 1
N AXIW 1




MAX6966/MAX6967

1055 0187 LEDIRZh25 . /O RS,
FHPWME EF#]

PWM B [ FO#8 (i 15 2 ﬂ{i)\p%fi? (P gk eIl L T 25 — Bk (] F IR A A i
PWM FE il 256 4 32K Hz B PWM it & 020 sl (P12). g PR (P LB
C (1 PWM (& 25 AT 78 3/256 3. 254/256 27 8] ik 57 e B HEAALEALT, 10706 1 A PWM i 2 (8148 4H — 4~ PWM

v o , JEHARY 327256 (BN 1/8), £ PWM J& 1 P X sty 11 4 4 I 5 Bsf
Ul A 4 \ ., PWMIHS ‘ = o ; -
B L S 700 (B13). V2 SOREE T 08 S
IFFEITT . (A REPWME R s R A ey, Vat PR AR

LS 12 R 1281256, 01— R A

OUTPUT i
REGISTER ! !
VALUE = 7.8125ms NOMINAL PWM PERIOD >
: ' HIGH-Z
0x00 QUTPUT STATIC-LOW LOGIC DRIVE WITH INPUT BUFFER ENABLED (GPI) LOW
HIGH-Z
0401 QUTPUT STATIC-HIGH LOGIC DRIVE WITH INPUT BUFFER ENABLED (GP!) Low
: L HIGH-Z
0102 QUTPUT STATIC-LOW CONSTANT CURRENT WITH INPUT BUFFER DISABLED (STATIC LED DRIVE ON) Low
SS HIGH-Z
0403 I
- OUTPUT LOW 3/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) Low
; SS { HIGH-Z
0x04 I I_
, OUTPUT LOW 4/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) — Low
= [ ] O
== ° ] °

QUTPUT LOW 252/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) HIGH-Z

oic | SS L Low

- OUTPUT LOW 253/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) |—“_ HiGH-Z
Low

0xFD SS

OFE | QUTPUT LOW 254/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) L HiGt-2
Low
HIGH-Z
OxFF QUTPUT STATIC HIGH IMPEDANCE WITH INPUT BUFFER DISABLED (STATIC LED DRIVE OFF) Low
B2, S HIPWMAE i 5 TE
[<—— 7.8125ms NOMINAL PWM PERIOD > NEXT PWM PERIOD > NEXT PWM PERIOD ———————

32 64 9% 128 160 192 224 256

~«— (QUTPUTS PO, 08 IN-PHASE PWM PERIOD —<a—— OUTPUTS PO, 08 IN-PHASE PWM PERIOD —<——QUTPUTS PO, 08 IN-PHASE PWM PERIOD —
~«— QUTPUT P1, 09 STAGGERED PWM PERIOD —<——QUTPUT P1, 09 STAGGERED PWM PERIOD ——<&— QUTPUT P1, 09 STAGGERED PWM PERIOD —
<«——  (QUTPUT P2 STAGGERED PWM PERIOD ——<——  QUTPUT P2 STAGGERED PWM PERIOD —»<—
<-—  QUTPUT P3 STAGGERED PWM PERIOD ~——®<—— QUTPUT P3 STAGGERED PNM PERIOD ~ —»><—
<+— (QUTPUT P4 STAGGERED PWM PERIOD ——®<—— QUTPUT P4 STAGGERED PWM PERIOD ~—>—
<— (QUTPUT P5 STAGGERED PWM PERIOD ——®e—— QUTPUT P5 STAGGERED PWM PERIOD ~ —<—
<+— OUTPUT P6 STAGGERED PWM PERIOD ——<—— QUTPUT P6 STAGGERED PWM PERIOD ~—><—
<— QUTPUT P7 STAGGERED PWM PERIOD ——»e——  QUTPUT P7 STAGGERED PWM PERIOD — >

3. FAHPWMETE

12 MAXIMN




R4 MEFFHR

106 187 LED K28, /O FEES,

HEHEPWME EFH]

ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 |D6| D5 D4 D3 D2 D1 DO
Ramp-
Hold- | Fade-
CONFIGURATION DouT |\ | PWM |~ g off UP | g pyn [Shutdown/
/0SC stagger enable/ run
status | status
status
Ramp-
Write device configuration 0 up
0SC | X |Stagger Hold- | Fade- | enable | oo\ 1 gyp
0x10 off off Ramp-
Read-back device configuration 1 X up
status
Shutdown mode (CS run disabled)
Put or keep device in shutdown, 0 X X X X X X 0 0
disable CS run
Shutdown mode (CS run enabled)
Put or keep device in shutdown, 0 X X X X X X 1 0
enable CS run
Run mode . 0 X | x X o) o X X 1
(device is currently in run mode)
Run (exit shutdown) without ramp-up
(device is currently in shutdown); . X
bring device out of shutdown 0 X X X 0 0 0 X !
instantly, ignoring fade register setting
Run (exit shutdown) with ramp-up
(dgwce |slcurrent|y in shutdown)l; 0 X N X o o 1 X 1
bring device out of shutdown using
fade register ramp-up setting
Run (abort shutdown sequence) 0) 1
(device is currently in hold-off/fade-off 1 )
sequence to shutdown); 0 X X X 1 X 1
bring device out of shutdown 1 1
instantly, ignoring fade register setting
Status: shutdown mode 1 X X | Stagger 0 0 0 CS run 0
Status: in fade-off sequence to
shutdown mode 1 X X | Stagger 1 0 CS run 0
Status: in hold-off sequence to
shutdown mode 1 X X | Stagger 1 0 0 CS run 0
Status: run mode 1 X X | Stagger 0 0 0 CS run 1
Status: in ramp-up sequence to run y X X | stagger 0 0 ; CS run y
mode
PWM outputs are in phase X X X 0 X X X X X
PWM outputs stagger phase X X X 1 X X X X X
DOUT/OSC is DOUT output,
PWM clock source is internal oscillator X 0 X X X X X X X
DOUT/OSC is OSC input,
PWM clock source is OSC X ! X X X X X X X
Y HF LR
N AXIW 13
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MAX6966/MAX6967

1057 187 LED KIS, /O EES,

FHPWME EF#]

HEAR 7 B 7E MAX6966/MAX6967 ST J5 B A1 s i &, &,
T PWM A o As, PWM IS LED 2= 3 B0 A 4k .

B EEFas

Jic & 75 17 o8 FH T e B PWM By AR . MR 59K (i

BERWRIR S RGBS 3h . EWrs g shi i (%4).

GPIOi#O A [aE &

PO % POiX 104~ T/O % I Al it & A2 i A« 32 485 b A e

T R A . i OO R AR B % O
% 2 A7 R M 0x01, B A BE (366).

WG OF 77

TR AU 247 A, 1R [ g & A2 A /O S 11 5 I

GE BT (25). 1A L S AE A S A 0x01, AI#

Zm O ACE W ER A GRS). X T RN E Wi B A
FA 3 1, 80 A S 11 2 77 7 AH S V3 [T 22 480

i A 251 g 0 FIR e as. X A Y e i GHREH

Bl 220

5. WAmOF T

W FFEEFIPWM E EH#

MAX6966/MAX6967 % F — 1~ 8 3L 75 17 4 X 4~ iyt i 1
HEATEE S (F6). B D AT ECE A T IRE
Bt EAPWM & 25 LRl PR R IR IR . VB B
A 2R R R AR, S AT R %2 5 MAX6966 5
MAX6967 HL Y FL 6 e (19 TV HL S

T A T A A IR R AT AR A (GRT) Ala
JAHLR A A (E8) W EME R . ZHRRATLUERS
ML, 0 A] DL 25 H ol 3/256 2 254/256 I PWM i i, DA
U /NS FL -

0x00 £ 0x093X 103 F7 2 A6 — A VO 0 (£6).
0x0B £ 0xOF iX 54~ h 25 772 SC 108 A — A i 4 1] 224 4
AAF A E AKRV B, K — 4 N A R ME

A % N #B32kHz 3% 7% 25 5 DOUT/OSC _E f) #0ER s 4 e 7=
A LED & E IR PWMET FF. & FFeDIN (£4) H
Sk EFEPWM B 25 . MAXG6966 b H 45 i B % F i %6
3kHzAR i #% . MAX6967 b HLERA L B 5% F/MERI 4h

ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 D6 D5 D4 D3 D2 D1 Do
Read input ports P7-P0 1 OxOE Port P7 | PortP6 | PortP5 | PortP4 | PortP3 | Port P2 | PortP1 | Port PO
Read input ports P9-P8 1 OxOF 0 0 0 0 0 0 Port P9 | Port P8

14
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105w 18/ LED IR 275 . /O Bas,
B PWM = B

%6 mMHEFFRENX

ADDRESS REGISTER DATA
REGISTER RIW | CODE BINARY HEX
(HEX) | p7 | pe | b5 | pa | D3 | D2 | D1 | DO

PORT PO LEVEL OR PWM X MSsB OUTPUT PO LEVEL AND PWM LSB

Port PO is static-low logic-level logic
port with logic input buffer enabled:;
reading this port returns 0. Still active
in shutdown.

X 0 0 0 0 0 0 0 0 0x00

Port PO is static-high logic-level logic
port (high impedance without external
pullup) or logic input with logic input
buffer enabled; reading this port
returns O or 1, depending on external
conditions. Still active in shutdown.

X 0 0 0 0 0 0 0 1 0x01

Port PO is static-low constant-current
sink (PWM disabled). Logic input
buffer is disabled; reading this port X 0 0 0 0 0 0 1 0 0x02
always returns 0. High impedance in
shutdown.

Port PO duty cycle is 3/256 current
sink. GPI logic input buffer is
disabled; reading this port always X 0 0 0 0 0 0 1 1 0x03
returns 0. High impedance in
shutdown.

- 0x00
Port PO duty cycle is 4/256 current

sink. GPI logic input buffer is
disabled; reading this port always X 0 0 0 0 0 1 0 0 0x04
returns 0. High impedance in
shutdown.

_ X _ _ _ _ _ _ _ _ _

Port PO duty cycle is 253/256 current
sink. GPI logic input buffer is
disabled; reading this port always X 1 1 1 1 1 1 0 1 OxFD
returns 0. High impedance in
shutdown.

Port PO duty cycle is 254/256 current
sink. GPI logic input buffer is
disabled; reading this port always X 1 1 1 1 1 1 1 0 OxFE
returns 0. High impedance in
shutdown.

Port PO is static high impedance
(PWM disabled). GPI logic input
buffer is disabled; reading this port X 1 1 1 1 1 1 1 1 OxFF
always returns 0. High impedance in
shutdown.

MAXIMN 15
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1055 157 LED K Zh55 . /O RS,
B H PWMZ B
=6 WAFEFHRENX (&)

MAX6966/MAX6967

REGISTER DATA
REGISTER R/W ADC[:)TJEESS BINARY HEX
(Ex) | 07 | o6 [ bs [ pa | b3 | p2 | b1 | Do
MSB OUTPUT PO LEVEL AND PWM LSB
Port P1 level or PWM X 0x01 MSB Port P1 level or PWM LSB
Port P2 level or PWM X 0x02 MsB Port P2 level or PWM LSB
Port P3 level or PWM X 0x03 MSB Port P3 level or PWM LSB
Port P4 level or PWM X 0x04 MSB Port P4 level or PWM LSB
Port P5 level or PWM X 0x05 MSB Port P5 level or PWM LSB
Port P6 level or PWM X 0x06 MSB Port P6 level or PWM LSB
Port P7 level or PWM X 0x07 MSB Port P7 level or PWM LSB
Port P8 level or PWM X 0x08 MSB Port P8 level or PWM LSB
Port P9 level or PWM X 0x09 MSB Port P9 level or PWM LSB 0x00
:‘;::ZSI:V‘;T?) rpgvtvh“;wgh P9 with 0 on | MsB Ports PO through P9 level or PWM Lse |
Reads port PO level or PWM 1 MSB Port PO level or PWM LSB OxFF
X
:‘;’r:zsl:v‘:ltirpgvbh“fugh P3 with 0 oos | MSB Ports PO through P3 level or PWM LSB
Reads port PO level or PWM 1 MSB Port PO level or PWM LSB
:‘;T;eesl:v‘:tz rpsvtvh“;wgh P7 with 0 soc | MsB Ports P4 through P7 level or PWM LSB
Reads port P4 level or PWM 1 MSB Port P4 level or PWM LSB
:’:;:fo'ﬂm;s and P9 with same 0 oop | MSB Ports P8, P9 level, or PWM LSB
Reads port P8 level or PWM 1 MSB Port P8 level or PWM LSB

16 MAXIMN




L1l ==y — .
10im CER LEDIXZ)55 . 1/0OF Eas,
- = D
it B PWM = EFEH
W RAERRS 1ML R LU 81 LED SRR K TAE
A g F s ‘ LT BER T FEI5 47 oho RS 7 B s
S = Vi [ ‘Aﬁ\ru V7 A = o B
Vil A R RRE (£9). A 10mA (F) J#H20mA ().

K7 WHBERTFREN

REGISTER RIW ADDRESS REGISTER DATA

CODE (HEX) | D7 D6 D5 D4 D3 D2 D1 DO

OUTPUT CURRENT IOUT70 X IOUT |IOUT |IOUT |IOUT |IOUT |IOUT |[IOUT | IOUT
7 6 5 4 3 2 1 0
Output PO is set to half constant current X X X X X X X X 0
Output PO is set to full constant current X X X X X X X X 1
Output P1 is set to half constant current X X X X X X X 0 X
Output P1 is set to full constant current X X X X X X X 1 X
Output P2 is set to half constant current X X X X X X 0 X X
Output P2 is set to full constant current X X X X X X 1 X X
Output P3 is set to half constant current X X X X X 0 X X X
Output P3 is set to full constant current X 0x13 X X X X 1 X X X
Output P4 is set to half constant current X X X X 0 X X X X
Output P4 is set to full constant current X X X X 1 X X X X
Output P5 is set to half constant current X X X 0 X X X X X
Output P5 is set to full constant current X X X 1 X X X X X
Output P6 is set to half constant current X X 0 X X X X X X
Output P6 is set to full constant current X X 1 X X X X X X
Output P7 is set to half constant current X 0 X X X X X X X
Output P7 is set to full constant current X 1 X X X X X X X

0 X X X X X X IOUT9 | IOUT8

OUTPUT CURRENT IOUT98

1 0 0 0 0 0 0 IOUT9 | IOUT8
Output P8 is set to half constant current X oxld X X X X X X X 0
Output P8 is set to full constant current X X X X X X X X 1
Output P9 is set to half constant current X X X X X X X 0 X
Output P9 is set to full constant current X X X X X X X 1 X

MAXIMN 17
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MAX6966/MAX6967

1055 0187 LEDIRZh25 . /O RS,
FHPWME EF#]

*8. EFEMFFREN

REGISTER DATA
REGISTER R/W ADDRESS
CODE (HEX) | D7 D6 D5 D4 D3 D2 D1 DO
0 X X X X X ISET2 | ISET1 | ISETO
GLOBAL CURRENT
1 0 0 0 0 0 ISET2 | ISET1 | ISETO
Full current is 2.5mA,; half current is X X X X X X 0 0 0
1.25mA
Full current is 5mA; half current is 2.5mA X X X X X X 0 0 1
Full current is 7.5mA; half current is
3.75mA X X X X X X 0 1 0
- ) 0x15

Full current is 10mA,; half current is 5SmA X X X X X X 0 1 1
Full current is 12.5mA; half current is
6.95mA X X X X X X 1 0 0
Full current is 15mA; half current is 7.5mA X X X X X X 1 0 1
Full current is 17.56mA; half current is
8.75mA X X X X X X 1 1 0
Full current is 20mA, half current is 10mA X X X X X X 1 1 1

I~

é&@/ﬁﬁ#ﬁﬁ 17 ZERQ TO 4s CURRENT RAMP-UP AFTER CS RUN —l
4 JR LI 2R AT A G B VO W A BB KAE R (368). =18
A b 9 10096 O AL O A P O 9 R oies
ENERBERE —PEE 2% (RT). RKHEHREEZ pids s s 2 s
20mA, A UbEE AR —2F 4 10mA.
EFHFIEFEREF]

MAX6966/MAX6967 1) H 3h# il T BE 7T 14 HL I i 11 8 4 L EXIT SHUTDOWN COMMAND

RE BB (Z2FF), B HSCHPRAER R E S BT (%

I, AFEZEE (FAMES). SRR s — Bl F4. ZTHRE
B AHER A, SRR PR R RO ME, 2 e TR
{7 55 F 1] A FEL O 928 2 PR

l ZERO TO 8s CURRENT RAMP-DOWN ‘

li ZERO TO 4s HOLD-OFF DELAY BEFORE FADE-OFF —17 ZERO TO 4s CURRENT FADE-OFF AFTER HOLD-OFF DELAY —1

II1/4s 1/2s 1s 25 45: :1/45 1/2s 1s 25 4s

IL 1/8s I 18
I— 1/16s I—1/16s

K5, ZélE. AR FIHS

18 MAXIMN




106 187 LED K28, /O FEES,

HEHEPWME EFH]

FRE A AL B LR A G, AR E (R9), Ak Dike. SHCEFERH MAX6966/MAX696T i A Wik s
IEFER AN 55 ) RE (JCAERT). 2T 37 A7 45 L B S - (], (155 I 555 2 A v A SR MR S5 1 &), I R H I 2
WARFEE (£10), AIEEILZTHINAE (FUAER). Fo & A7 fr v BRI ACS BshIhag, ARk Mg .
FA3ASRZS ALk F B MAX6966/MAXG967 24k T HEIR | 47 55
ERGTHRGS (R4). BCEF A aEa] DUE 1L sl i fe Tt
kxry == S
®9. ZREFEHEEK
ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write ramp-down 0 X X
Hold-off Fade-off
Read ramp-down 1 0 0
Fade-off time (fpwm = 32768Hz)
Instant going into shutdown after hold-off delay X X X X X X 0 0 0
1/16s ramp-down from full current before shutdown after X X X X X X 0 0 ’
hold-off delay
1/8s ramp-down from full current before shutdown after X X X X X X 0 1 0
hold-off delay
1/4s ramp-down from full current before shutdown after N X N X X X 0 1 ’
hold-off delay
1/2s ramp-down from full current before shutdown after X X X X X X ’ 0 0
hold-off delay
1s ramp-down from full current before shutdown after X X X X X X ’ 0 ’
hold-off delay Ox11
2s ramp-down from full current before shutdown after N X X X X X ’ 1 0
hold-off delay
4s ramp-down from full current before shutdown after X X X X X X ’ 1 ’
hold-off delay
Hold-off time (fpwm = 32768Hz)
Zero hold-off delay before fade-off going into shutdown X X X 0 0 0 X X X
1/16s hold-off delay before fade-off going into shutdown X X X 0 0 1 X X X
1/8s hold-off delay before fade-off going into shutdown X X X 0 1 0 X X X
1/4s hold-off delay before fade-off going into shutdown X X X 0 1 1 X X X
1/2s hold-off delay before fade-off going into shutdown X X X 1 0 0 X X X
1s hold-off delay before fade-off going into shutdown X X X 1 0 1 X X X
2s hold-off delay before fade-off going into shutdown X X X 1 1 0 X X X
4s hold-off delay before fade-off going into shutdown X X X 1 1 1 X X X
N AXIW 19
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MAX6966/MAX6967

1057 187 LED KIS, /O EES,

wHPWMEZEFES
£10. BHFEEHR

ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write ramp-up 0 X X X X
Ramp-up
Read ramp-up 1 0 0 0 0 0
- 0x12
Ramp-up time (fpwm = 32768Hz)
Instant full current coming out from shutdown X X X X X X 0 0 0
1/16s ramp-up to full current coming out from shutdown X X X X X X 0 0 1
1/8s ramp-up to full current coming out from shutdown X X X X X X 0 1 0
1/4s ramp-up to full current coming out from shutdown X X X X X X 0 1 1
1/2s ramp-up to full current coming out from shutdown X X X X X X 1 0 0
1s ramp-up to full current coming out from shutdown X X X X X X 1 0 1
2s ramp-up to full current coming out from shutdown X X X X X X 1 1 0
4s ramp-up to full current coming out from shutdown X X X X X X 1 1 1

T+ G2 35 R FHPW MU s i dhl s e . 2R a2 PS03
Yrgde, WU PP 50 25 AR Y. — ELAR (EIZ I b . I SRIEREE A
R A, EEA SR, RGERA N O 6 HPWM,

INEE A (o

BT RERLEEH — 3 DAC. ZDACTHE AT RBCE
TR L R PR R, AR Oy 2L 4 R HLL AT A

(E8). mT FHF ML GIRE, FILPrAERAPWM
i UM L B2 . X EIRE, BIELED A9 B A
SEAANIE, 55 A A A AR . &6 A%t i 55 IR 55 DAC.
2 Ja LD A A7 e 10 B 019 i K0 1 i HE LA (R8) [T I 2R
E T LT G2 P i AR AR AR SRR T AR 4 1k . T
I 4 Jey LU AT A A AN R BB RO RE -

CURRENT PORT CURRENT = FULL
20mA !

17.5mA -

15mA

12.5mA

PORT CURRENT = HALF

10mA—

7.5mA

5SmA -]

2.5mA

7ERO

OmA !
UL | 78 | 6B 586 | 48 | 38 | 28 | 18 |
CURRENT * CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT * CURRENT * CURRENT * CURRENT
—— FADE-UP

FADE-OFF ———

CURRENT, GLOBAL CURRENT = 0x07
20mA |
I

GLOBAL CURRENT = 0x06
|

1
GLOBAL CURRENT = 0x05

GLOBAL CURRENT = 0x04
| |

1 1
GLOBAL CURRENT = 0x03

GLOBAL CURRENT = 0x02
| |

1 1

GLOBAL CURRENT = 0x01
5SmA T 7
| |

GLOBAL CURRENT = 0x00

17.5mA+

15mA

12.5mA

10mA

7.5mA

|
|
2.5mA +
| | | |
| | | |
| | | |
OmA
e o Toes Toss Toa T o3s T o8 T lzemo
CURRENT ! CURRENT! CURRENT! CURRENT ! CURRENT ! CURRENT | CURRENT | CURRENT | CURRENT
~<—FADE-UP
FADE-OFF—

6. Firti #5518 7 DAC (£ I = 0x07)

20
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106 187 LED K28, /O FEES,

A0
11—~ SPIE A 4 24 5 1 5 MAX6966/MAX6967 i3 1718
5. ZEOB=Z1H A 4 (SCLK). kit (CS). %
A (DIN) F%dEH 4 (DOUT). CS MAK HL i 53 A
AefR A A sk, FodE e SCLK BT RAERT DIN whZi
FH5Fa % . DOUTHESCLK ) E T Rt .

HE, FESPIHH, RUFRIMAX6966/MAX6967 I,
DOUTN N & . HEMAX6966/MAX6967 )DOUT R
SHB MRS . R ER T, E2E N AL
www.maxim-ic.com.cn/an1879, T ff# MAX6966/MAX6967
HN=SM .

SCLK FIDIN®] HF a1 H B 4k £ £ . CS 4 = HLFI
MAX6966/MAX6967 44 21 SCLK FIDIN I (4 T 47 #:4F .

R 1. BITHIREEN

HEHEPWME EFH]

BT 4 46 B OB 1TEFIFIIR1E
X MAX6966/MAX696T T4 T B & ik — 160 7. 5

—AFAT, DISEDS NS, FEAF, DTREDORNE
& (F1D.

HFALe 528 FiEHE

Z P MAX6966/MAX6967

FEIEDIN. SCLK, 0454 MAX6966/MAX6967 58 1441 it
B CS (B8) , I#ZAMAX6966/MAX696T % 42
fElR] — SPLEZ . X%+ 77 X 5 DOUT/OSCHL & 6%,
{2 R BEX MAX6966/MAX6967 4T Se4 e .

D15 | D14 | D13 [ D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RW | MSB ADDRESS LSB | MsB DATA LSB

CS3 —

cs2

o | - mmam — maxam —_ maxam

cst > ST maxeoss > %52 maxe9e 053 MmAxe966

oS ol oy MAX6%67 oo MAX6%7 oo MAxe%e7

SCLK 1 SCLK »| SCLK »1 SCLK

8. MAX6966/MAX6967 i % CS £ #%

MAXIMN
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MAX 6966/MAX 6967

D'/E//ILLEDEEZEZ?%\ /0¥ Bz,

— PR T SRR — R DOUTE S T — A28 1441 IEBGIERE IE W TIE, LA EFFAHEDIMEE, ¥
DIN, HISCLKAHICS, B L AMAX6966/MAX6967 i) DOUT/OSC Bt & I DOUTHithh (F£4). &, MAX6966 I
IR (B9). XAEET AT, oI RIMMAX6966/ HLIF DOUT/OSC B2 A 25 A DOUTHi i, I MAX6967 L Hi
MAX6967 #EATIEREAE . DIN b [ 50 T PN FBRS 1 35 77 A 15 i, DOUT/OSCHEIRZS N OSCHIA . 4 2 au & N
i, 1550 B8 BE, HBAEDOUT £, 7fESCLKHY T BAEHERT, BT /A 7E DOUT 1% fi ZE B A1 DIN & S2. B [|] , &3
Wt R 20 i . %o 48 18 B 4 B MAX6966/MAX 6967 & 1% M3 3% (5 k SCLK) ¥R 4176 17.5MHz, & 1048 FE .
AT, TR SRR BRI AT A . — R UTRIFREE (16 X n)

AN, HAn R MAX6966/MAX6967 K& . Jff

MOSI 1 DIN pout 1 DIN pouT | DIN DOUT |
S »| 05 MAXIM {05 MAXIM »| s MAXKIMN
MAX6966 MAX6966 MAX6966
uc SCLK 1 SCLK  MAX6967 | SCLK  MAX6967 »| SCLK  MAX6967

MISO

9. MAX6966/MAX6I67 11 45 7 £k 1% #2

SCLK

—P'tDs'd—

- TR D XA DRI
XXX

10 P

22 MAXIMN




106 187 LED K28, /O FEES,

X MAX6966/MAX6967 1) 5 #:4E R LR A3 (K11):

1)
2)
3)
4)

5

SCLK &1 .
CSEM. HaENF 160 A FT .

1] DIN [ A5 A 16 i 408 (DISAERT, DOTEJF), iR
HEALFMREFFIHE . DIS HIRRESHAE.

CS &M (g — MEARAIF 2B AJG, SCLKA: A E
R, 8 SCLK & AiKR).

SCLK B K (WAL BA EK)-

IRFECSE WK FS5CSENEH T2, FHEHA
MAX6966/MAX6967 1) ¥ # > F 8 £ F 1601, MAX6966/
MAX696T K 77 i 2 U B 1 e S 16 02 8508, Xk, T BE AL 4%
DLRATAEE 808 . B3 S 8dE (n > 16) £ AMAX6966/
MAX6967H, )5 (n-15) & {(n) M BIEHAREE , FF6 HAE
S DISEDO%EA 160 8177 #% (F112).

B PWM = EE#

E RS B 7S

AT [A] D157 3% — A2 5 = TSR MAX6966/MAX6967

W AT AT 27 A7 A5 B . DUF anF

1) SCLK &K

2) CSEK. @BENFRI6NI RN 2T 108 .

3) [a] DIN[AE 3% A 16 L5 (D1SFERT, DOft/g). D15
KRR S, DI4EDSM & AW BRI
ek, DT EDO MBI R, 720 .

4) CSE® (W —1TEdRNRAZEANG, SCLKAY hEH
P, s SCLKEMRG). BAuFFHRT DI 2D0%A
1 D15 & DS 4& A #b ik (1) 25 77 o 5 diE

5) SCLK E Ak (WL HA E1IK)-

6) AT WK EwmS, fWmEDOUT LML . 56
TS B N BR3P D14 B DTS i Ml 1Y 2 1 e
BdE

T

[\

o KRXRHXDEINIA AKX KX DK DX XENINNEXNK

SN D E A

o e

El11. [iIMAX6966/MAX6967 5 A 16 67 H 47

[\

s \ «
))
o1k M

o KIQEXEXDDAAXDEKDERDHADEHKDERE XD HKEXHERA KX

pout :X:XSEX N-30 X N-29 X N-28 X N-27 X N-26 X N-25 X N-24 X N-23 X N-22 X N-21 X N-20 X N-19 X N-18 X N-17 X N-16 X

H 12, [FIMAX6966/MAX6967 5 A T 16 (L 19 50#7
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MAX6966/MAX6967

1057 187 LED KIS, /O EES,

EEHPWME EEE
W EEE

2 MAX6966/MAX6I6TWI LG (V+ = 0V) , VO [IPOZ
PO B, B KM E A8V, i, MAX6966/MAX6967
T R IE R S

SPI# 4 T EZE

MAX6966/MAX6967 i) SPIHz [ 7£ 5% JH 2.5V {I L bt m] i £
26Mbps ) S T H R 3R F 3.3Vt LI ] Af £ 35Mbps S 7Y
AL R R T 100mm, R R R
o0 FEL R (I FRLIRE B 2 P A% i e (P . A BRI AR B
SCLK. DINHMICS5|£k 2 8] 4fi AGNDAiiZk. &, (5%
SHBLXIE, AR T EES . B
SCLK #ii A 0] B 4% % 51 & 1 B S0 5 45, & S BGE(E
B X T AR B L, FIEDIN. SCLKHICSHiA
I — A~ 1kQE 10kQ 19 & i LB 2 GND B V+. HL B AR
A BEAT HEHRIN AT SR -5 A2 i 2 BEL 0 UG TC A i 2 FEL B

MAX6966 FAMAX6967 BIIX 5l

MAX6966 I H it DOUT/OSC - 44 i & S DOUT #i i1 .
MAX6967 b HLEF DOUT/OSC 54 it & M OSCHi A . =&
Hul i i B A A7 A O DOUT/OSC | M Eh#E (£4).
TATAT — A ity 8 VR 2 48 5 A, AT # DOUT/OSCHE & A
DOUT, DL AiFxt MAX6966/MAX6967 kAT e .

24

TEZ B R, T B AR 4 7 B AE FS AT DOUT/
OSCHHTHCE , iXHE, MAX6966EFH MAX696T A {# .
W DOUT/OSC#: MEOSC, 77 PWMET £ A1DOUT/
OSCHI il 2z 8] e 4% — A HLPH . i 7  FA Be /N 2.2k QALRH,
AARAE AN R A E O RO R R S RE T, R e E Y
PHAE . 4R FIMAX6966, HFDOUT/OSCHIHA b ki
t, BRI T B PWMET R . R DOUT/OSC A
YEDOUT, HFEMAX6967 EHLJE, 7EDOUT/OSCH OSCHL
FADOUT Z A, AREX HAE T8

IKFHLED HN BB JEEZK T
BRIV 5 o 11 A /NG R B, MAX6966 FIMAX6967 1, ]
Y iff 8 1 L g 1 R OA TR G M LED)
FEL U 67 3 FE ¢ (LED IE ) Sl L E) 2 25, AN LEDHL
JRHLE R B, JoikdERrdee/ N 0 S B, IK3h 2 10
Wt AR FERBORES, REBEREZ TR, 3T
10mA W AL, /N B EZ) 8 0.5V, % F20mA A
HLI, /N I HLEZ9 o 1V,
FEHLI AL FI s, LED WY B # i Hh At . #lin, LED
K — TR o Lit B AEE RS, F i E R AE T iRk
K42V, AT H3AVEITV, WHEGEEIV. Bl
BEEE R ERT, LEDH IR A BT S ECRERZCREN
LT

MAXIMN




106 187 LED K28, /O FEES,

Bl 137 7~ A LITEON LIST-C170TBKT 3.0V #)6 LED 4
TRFRIRAE 2.5V 2TV Z [ S LI A S A FLAT . i i
HBCE N I0mARI20mAE i, FHLHHLRAE2.5V 2TV #E 4L

Aefe. ATLAE R, LEDIE ) 5 H e Rl FL L PR 1T B 11K

(ELED LT M. 1A H i B R FRAORE . 75K
R AR, R U HE R B 22 3V I LED HA I B 22 6mA %2 TmA,
XAE FELFE U 0 T 2 80 I B R ] AR A2 1Y

Bl BB

I T 4 5 A2 (o s 11 P L e f 0 HE MAX6966/MAX 6967
FEL LR ol v Y R AT PR AT A S 1 4 — D SRS B
BEL, H e PEL 132 A A e D R P Y- 32 P P T 3 SR AT AT
AR TIVERE. E i LRy, & 5aE
PELE, fEZBARRRARKAELILA D pA. FRETR
WA A, $ZITGND. 5 CMOSHI AR OR, BaiE
{1 b L BEL 2 3 BEL B 220k Q.0 X T DA 2SR R i Y R
ol 4 E A AT R B TN TR R H, AToR
52/ L BEL SR B2 s e P 4 1 E

HEHPWME EEE
SR E S s O

B AR IRAE T A G B O E e A . 10/ T AY
PWM I 07 B AR K M 22 — AN PWM A EARY A\ or 2 — (K13).
SR A>T 1040 0 B RAVEIE G s, AT AR 4R S 4 i dn
BB SRR A AR TR . AN B AME Fi ke sk, AT
EEPOEPT, X ZERNEMFPWMERM EHAR.
RFEANE R L, TEEPO. P2, P4, PO EPl. P3.
P5. P7, RAENIWPWMEIGN &S EFE. — BB T,
B PWM R 46 07 B R ] RE 55 [A] f@ A O 43l 7 =K. 3X
T LI A 5 e T B3 R X ity 11 7 28 L YRR O ) K

FELE KB/ {THIH
MAX6966/MAX6967 [ —ANT/O ¥ 18] sk B 3h7=4: — 4%
Wr/ia Tkt . MAX6966/MAX6967 4 Tz fTHi= . ZER .
WE5. RIS, KBASTTH R, 24 MAX6966/
MAX6967 fie ¢ i i 55 14 A SRR ZASE, SClbi/is it B
BhAS K T AR S O 4 AT AR RS O 0x00, K
HUOE N SE A (F26). K O B AR A N
HAAHEG (RT), /NIRRT . DoRiZum 08— 4
220kQ i HLPH .

VLED vs. VLED SUPPLY

3.05
3.00
2.95
2.90 /
285 /
%2.80
=N
2.70 /
2,65 /
2,60 /
255 /
250

25 30 35 40 45 50 55 60 65 7.0
VLED SUPPLY (V)

ILED vs. VLED SUPPLY

20
18
16

14
12 /

ILED (mA)
S
T~

/
/

25 30 35 40 45 50 55 60 65 7.0
VLED SUPPLY (V)

o N A~ o

[&13. LEDATH JE# =
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MAX6966/MAX6967

1057 187 LED KIS, /O EES,

FHPWME EF#]

IBATIRAS I, v 1 i 25 4 300 4 2 A AR RTIR A LI LE
220kQ _Eir FLBH BT RESR (LAY RIS, i M AIRFR P, $E
ITOV.

RTINS, % S T AR — R AR BLR S
F T30 220k Q i FUPH A9 FLIAL U iR AR N 2, B R
T B AR A 55 LU, R e i TR G2 T R g e A
PR R T

IKFHAF20mARI 51 #

MAX6966/MAX6967 A F 8K g id 20mA 1y ik, @i
FH i L AT IR B K LI G LED . % i — AR 22 70mA 3K
A EOELED, ZLED AR HIFEK (Bif) PO, P1. P2

AP3AYTr B Bh . Horp =i 1 ZE RO E N 2 (20mA),
BoJa — i ARG E 2 FL(10mA), DL 2 7T0mA Y ZE5K .
WA A7 ar 0x0B (386), AR HINNmA . EE,
H T4 o A PRI RE AN A B T SR fRIE % 42 1Y
LA -

BEETEER
MAX6966/MAX6967 TAELE2.25V B3.6VHELEHEE T . #
F— 0. 1pFR R AR S M S, ZHA TS8Rt
ROATBERYEEIT . X T TQEN B3 (K 20, 5 Jie 1] 10 55 A5 4%
% % GND.

B4 Uy F B
13,3V
T 45V 45 45V
— - D1 D2 D3
n
c MAXIMV Vs 475 455 W74 475 F7s s F7a 474
! MAX6966 PO
SOLK—{ScLK P1
P2
MOSI—-{DIN P
MISO ——]DOUT P4
CS—{CS Eg
P7
P8
- P9 |—— LOGIC INPUT
-+
SIHIACE
TOP VIEW R
]
5
S 2 ex "
M2l M1t 0L g souk [1] [16] v+
oo , ts [2] [15] o
—
DN fLes e b P 3] i [i4] ooutiose
[
R e R I P [a] mAX6966ATE i3] P
SCL [183 1 maxedeate i 6] GND P2 [5 ] WAXGS67ATE [12] P
— b--- 1oe---
Ccs [ 16 :\___________J: Lo P4 P3 [6] [11] 7
.'1 PIREIRY P 7] 0] 7o
= z: I&: = GND [8 ] 9] P
THIN QFN QSOP
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105w 18/ LED IR 275 . /O Bas,
B PWM = B

LEHERE
o RAMP-UP/RAMP-DOWN
CURRENT REFERENCE |3 CONTROLS
A
> PO
P1
INTERNAL PWM CONTROLLER | _ -~ P
OSCILLATOR <
1/0 PORTS P3
P4
k. P5
A P6
0SC —#>| EXTERNAL CLOCK INPUT | | : P7
: P8
’—> P9
CONFIGURATION | __!
REGISTER 1/0 REGISTER
CLK >
CS =
DIN > 4-WIRE SERIAL INTERFACE
DOUT &
- L =
/L"‘H-{Elé

TRANSISTOR COUNT: 14,865
PROCESS: BiCMOS
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MAX6966/MAX6967

1055 0187 LEDIRZh25 . /O RS,
FHPWME EF#]

At f==
=2 Z"Z{Hlé

(ARBRFORME ) B R TR A R BOE LS , WRRfi 3 4MI{E B, 14 & 10 www.maxim-ic.com.cn/packages. )

28

7000 01

I

4o hX 45°——|
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1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006*
3>, CONTROLLING DIMENSIONS:

4>, MEETS JEDEC MO137.

INCHES.

PER SIDE

INCHES

MILLIMETERS

QSOP.EPS

DIM| MIN

MAX MIN

MAX

A | .061 .068

155

173

Al | .004 .0098 | 0.

102 0.249

A2| 055 .061 L

40 155

.008 012 0.

O

20 0.30

.0075 | 0098 | 0.

191 0.249

SEE VARIATIONS

150 [ 157 [3.

81 [ 399

.025 BSC

0635 BSC

230 244 |S.

84 6.20

.010 .016 0.

25 0.41

.016 .035 0.

41 0.89

SEE VARIATIONS

R|Z|IC|> |0 |M|o

oc [ 8°

[ o

[ &

VARIATIONS:

INCHES

MILLIMETERS

MIN. MAX.

MIN.

max. [N |

.189 196 4.80

498 |16]aB|

.0020 | .0070 | 0.0S5

0.18

337 344 8.56

874 |eolan|

.0500 | .0550

1.270

1397

337 | .344 | 856

874 |24[ag]

.0250 |.0300 | 063

S | 0.762

.386 393 9.80

28]ar]

9.98

RACIACIACIZE]

.0250 | .0300

0.635

0.762

DRLLAS /N AKXV

PROPRIETARY INFORMATION

TITLE
PACKAGE OUTLINE, QSOP .150
APPROVAL DOCUMENT CONTROL

21-0055

", .025" LEAD PITCH

MAXIMN




i O1EFALEDIRENZS . I/Of RS,
EEHPWMZ E=E

#HEELE (%)
CRBCHE TR ARG F 255 B B R Bt A ARG, AN Bt A9 25485 B, 15 1) www.maxim-ic.com.cn/packages . )

(7]
o
w
Z
I
A\ woex AREA D22 ;
(0/2 X E/2) i
g
-
= e
E2/2 x
(NE- 1'> X E ; ' E2 S

-

2x[2]0.15] L

DETAIL A-/ . 1

2 [S[e8] G
np-1) X [E]
BOTTOM VIEW
¢

(R IS OPTIONAL)

| 1A

‘El—l TERMINAL TIP —/ i—EI—I

——]

|._,—_.

EVEN TERMINAL
DETAIL A
@E.%!.—.!—..é‘ms. AKXV
™= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
AP o =3
‘ 21-0136 ‘ E ‘1/2
PKG 12L 3x3 16L 3x3
REF.| MIN. | NOM. | MAX | MIN. [ NOM. | MAX EXPOSED PAD VARIATIONS
A 0.70 0.75 0.80 F[O 0.75 0.80 PKG. D2 E2 DOWN
CODES PINID | JEDEC |BonDs
b |020]| 025 | 030 | 020 | 025 | 030 MIN._ [ NOM. | MAX_| MIN. ] Nom. ] MAX ALLOWED
D | 290 | 300 | 310 | 290 | 300 | 310 T12331_ | 095 | 110 | 125 [ 0.95 | 110 [1.25 | 0.35x45= | WEED-1| NO
£ | 290 | 300 | 340 | 290 | 300 | a10 T12333__ | 0.95 | 110 | 125 [ 0.95 | 110 | 1.25 | 0.35x45= | WEED-1| YES
e 0.50 BSC. 0.50 BSC. T16331_ | 095 [ 140 | 125 [0.95 | 110 [125 | 035x45~ |wEED-2| NO
L [oss] oss Toes [ 030 040 T 050 716332 | 0.95 | 1.10 [ 1.25 | 0.95 | 1.10 | 1.25 | 035x45~ [weED2| YES
N 12 18 T1633F-3 | 0.65 [ 0.80 | 0.95 | 0.65 | 0.80 [ 0.95 | 0.225x 45 WEED2| N/A
ND 3 4 T1633-4 095 | 110 | 125 | 0.95 | 1.10 | 1.25 | 0.35x 45~ | WEED-2| NO
NE 3 4
A | o | 002 [oos | o | 002 | 00s
A2 0.20 REF 0.20 REF
K [o2s] 02| - [ -
NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. NIS THE TOTAL NUMBER OF TERMINALS.

ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

ADIMENS\ON b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
/A\ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
&COF‘LANARIT‘( APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.

DRALLAS /W AXKIVI

me PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm

o L ~
‘ 21-0136 ‘ E ‘2/2
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