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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
MAXG6966AEE +125°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 —

Maxim Integrated Products 1

WX
714 EHE ¥ F£2 F B = Maxim/Dallas Direct! 1-888-629-4642 2 F12I5tA| 7{Lt Maxim E/AIO|EE 2HZ 5/

FEML. korea.maxim-ic.com

Z2969XVIN/9969XVIN



MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

V2SN e -0.3V to +4V
SCLK, DIN, CS, DOUT/OSC......cvvvvrvrerrrrrre -0.3V to (V+ + 0.3V)
P e -0.3V to +8V

DC Current into P
DC Current into DOUT/OSC
Total GND CUITeNnt ...

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 .........ccoccooiviiiiiii

Storage Temperature Range................

Lead Temperature (soldering, 10s)

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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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-PY) VOLP_ | gk = 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 +a
Port Sink Constant-Current lout = 20mA o
Matchin Alout o 7
9 Ta = +25°C, V+ = 3.3V, VEXT - VLED = 1.4V, 40 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.
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P

(Ta = +25°C, unless otherwise noted.)

STANDBY CURRENT (IstBY1) SUPPLY CURRENT (I+) 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
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
0.4 || 0 0
40 -25-10 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
5 13 2
2 g
< ES il Vi=36V| V+=33V
2 16 g3 /
5 / =
2 1 2 i —_ | | |
% 3 B /v —
2 s E g
— — —
2 Ve=2V Ty 25 o6y
2 31
4
29
0 27
0 1 2 3 4 5 40 -25-10 5 20 35 50 65 80 95 110125
Vext - Viep (V) TEMPERATURE (°C)
STAGGER PWM PORT WAVEFORMS
SAMPLE PWM WAVEFORMS (OUTPUT REGISTERS SET TO 0x80)
MAX6966/67 toc08 MAX6966/67 toc07
- - v L IR
OUTPUT ..... EEECEEREEE EE [EEEEETERAITLE £t
REGISTER | @ o Co PORT P4
= 0403
UTPUT
REGISTER PORT PO
= 0x80
OUTPUT
REGISTER PORT P1
= 0xFE
2ms 2ms

MAXIN 5
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MAX6966/MAX6967

PWM $1E H0j 7150 91

10ZE X

HMELED EEfOIHf al 1/0 IAFHL

54y
|
= 23 s
QSOP | TQFN
2HE 2= = SCLK 7t 4& ol X| Al HIO|E{ 7} IR | ZE 2| X|AEZ 0|SStCt SCLK 7t
! 15 SCLK | 5tzt ofl x| Al BI0IE{7} DOUTS 2 22 0} Elct CS7H 29 1ot SCLK 7 At St
) 6 s Z| Med 9124 TS7t 2929 1 X2 H|0|E{7} 4| TE | XAEZ 2SSt TSI AS
Ol XY o 7hE %[22 16HIE HIOIE17P 2f x| = Ct
3-7, 1-5, I/O ZE. PO~P92 X[t 20mA 2| RE 2ol M7 M3 &3 CMOS 22 28 £&=
913 | 7-11 POPO | om cajol 2x B30 TS 4 ULk Hare 7y 0|Bre| MY Melof HZsoF Btk
8 6 GND X
ZH f|ole] 3. DINS| HIO|El= 15.5 25 AI0|Z 0| DOUTOIM S &5tCt 0] HEZ
0| sl Ct= EIHFOIAQI ool X| Melo|Lt HIO|E 2|=8H0| 7tsstct &2 FA| E0|Ct
14 12| DOUT/OSC | OSC Y&, thxl PWM 22 AAZ Z|CH 100kHz o] 1Ot CMOS 228 2Iutatet
MAX6966 2 It & Al DOUT/OSC CIZE 40| DOUT &3 0|LCt,
MAX6967 2 It & Al DOUT/OSC CIZE 40| 0sC &= o|Ct,
Z|H O|olE Y3 SCLK A& ol X| A| DINS| HI0|E{ 7} LHE 16H|E #|ZE Y X|AHZ
15 13 DIN
EEFECH
16 14 Ve (+) T MY 0.1pF M2t HIHAIEE 0|88 M V+ E GND £ HFO|TH A SHCL
PAD ne | W% SiEeiel ks e GNDO| Rt
2| AEIE Jl0|E 0|25t 7Lt read-after-write 250 Z8t OfE2|#H|0|
_ B = 40| DOUT/OSCE DOUTLZ & strt, MAX69661+
ol H A o| Aol CHsl A st
D Bl Al MAxeoc6/MAX6a67 21 &0l s Sister. MAX6967 =5 DOUT/OSC S DOUT £340ILt 0SC 2
ATEQO AXLHE 0| MHS AX} =7|5 EEI0f olgiozm JAME A QIC} Ciot mbe ¢ C|ZEE _—ruuo|
25t 7I0|ER 0|8E £ UL SHEYN AX|L|H= AKX} Ct=ct,
= o] =~ Sk A O]
7ls = 230 diaj olsi + 31, 4) 1071 VO EEO| BE 7|58 HE3iC) RE BET| Y
1) O & ®: 2= 1070 /O ZE PO~P9E2 5t0| YO|EHA 5 S&t5tE2 AT EQ0{QF HE B AMO| 0|5tE2
O|Ct O ZEE Z[tH 4+7v Y=ol HASHALE ZCH +7v 2 LEE Sigsict RE TES MME | ED =210 H
=EA o Fot=2 0:17;%* = ACH SPI HA 4™ (AEHE! E= PWM), 2E =30l 2X £ £ 22X
(SCLK, CS, DIN)2 1}t 8 X| 7} £]0f QK| 47| w20 olaiom JIASH A QIC 107 O|Fte] ZEZ M2
V+ EO 52 MU 2 ASotA| L0tof Shot, C2l0|HE AR5t AOH 5A Bt Al M2
2) IHY & =: 2= 1070 /O £ E PO~P9S2 5t0| Ym|H HEOl sl PwM e Z[Est FEHO| XtMIS] 7IZE
AE FXIstot, =i +7v Y=o FESHALE v+ E= OfE2/AHo| M FEE FH=SiCt
Zth +7v el SEA ol 252 HZE - UCH OIF  5) LED 3= HIo| 751 2HHS ZESHC} MAXGI6EMAXEI6T
ZEJL 510| HOHALZIE 25 QHOR I » echgat 22 o7t 75t
QACH CIHIO|AZF MO 2EO0|H )0 ZE HZof & =
S0l 5la0| At HE e SaBte} = o ZH MFZ 20| e gH|E pwM O]
. 2t MF2 2ol JH 1HIE ol 21 N A}
3) DOUT/OSC EIE SPI HIO|Ef S22 0|88 X| PWM © ZoEF ESelAE s o o1 (=
2 Yo 0I2E XIS ZHSILY, 0]oi] w2tM MAXE966 =7) _ _
= MAXGOG7 S MEHSICH O TEZ 22Xl Qo =z o HEJHMZT &0 Cist MA| 3HIE OfE=1 X|0f
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10ZE ZHR LED =2fo|H 2 I/0 A HL]

0o
B
[3]

LED #l= Mol= ™F Mol 2dlis #Hol, &2 M2t

EYo 22X = ofai A™E=ICt.

o ZHLEDO| ¥ 3= MF0| LSt &S LED 2
A20|= 8HIE pWwM MO{2t 1HIE OIE21 MO E
At M oHIE Q| 7HH |LED 3= MO E 0|8 &
QlCt.

o DE|FDIISYLS F= MH
LED 2sis2l %,$01|E 8HIE PWM MO{2} 1HIE
Ot 21 Mo & M 3HIE OIHE2 M E Z2&
M 12HIE LED 3= MO E 0| 4 UL},

e PWME 0|EE £+ Q= MEZ ofEE|A0|MH2 42
ol= 1HIE ¥ ol4Z21 M E o|2& 4 ULt
DE LED7I S¢St 3= MAH2 0|88 = 1HIE
Ot 21 Mot MA 3HIE OIEdZ21 HHE AT
Sl 4H|E AEHE! LED 3= HO{E 0|8& £ ULt

e 10mA/20MA Ll & HEhHME HME dAHZ 0|8
2 22 M= ™A H|IE Ol 2 MO E 0|5 M
DE HH¥7 S2HO  MRE UE £ L}

6) PCB &lo|otRE mafstct. pwM O E 2| A 0] Mol A
MAXB966/MAX6967 0| TR E AZASIEE ME HZ
2 z|Astst7] Y M MAX6966/MAX6967 1t Tor
1‘3° AMESHA 22| Al7{0F Stot, ESH 2/ QI I 0]
At D&0|22 EMO| 2 WM& aaar QH{% HE

B 0|40 (overshoot-damping termination)0| &
g 4 Lt

= 0|&35t= 2o Z|tH

1 ZEJMSM

2

Z 969X VI/II/9969X Vil

MEAY
MAX6966/MAX6967 2 PO~P92| 1071 I/O0 ZEE NS5
HE UEE (GPIO) FHERIZA T4 Sp| s 2 E QI
HOo|AE S5 MOELCE 1070 1/O0 ZEE 22| 28 @F
CHQ 22X &8 = HXME AT Z CIAUSHA }_EI-OHA-l
olgst 4 Qct ol iEj}gIl 0|aq =R xaq M2

O —-TT
AlZofl 27 210] MAX69660ILE MAX6967 X Fetat
Hr=Z2 7vE dE &+ UL
U7 EHCR 7YE ZEE 10mA £ 20mAS| T
SE A3SI=E MME 4 QUL AHE ZE MEE= HA
HEE 7] 25h 3/256 0l A 254/25677RI°| FE| AtO|E
7150] = PWMO|ZHLE AEHE! MEHE FX|E £~ QUL
QELCHQZE EHOZ FHEZEE 45'3 7|s0] Hjm™
Z| k5Lt 0|t||_pc-|0| 22X el =2o= A™HSICH @E

rl

I

e 25 52 25 to| J|[EHYES MI5H7| 2k
e (+) & ﬂoﬂ thall 212 S Mets ‘é‘ﬂi ettt 7£S0|

‘lféfEE E.I-EI- gli 7(-|E7+ I_|-0|.A-| E xEﬂOE ;LA‘IEI
EEZEE BEXMASH ED 50| LEDE &4AI7|X| ¢t=0
MAXB966/MAXB967 = 2= o 1070 E20| SA|of| Z+2te| | EH
20mA F3IE 7S5tEE MAERUCH ZE LY SH2
¥ 1ot Zot

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 ex’Fernal pullup resistor; otherwise, high unaffected by shutdown
output 0x01 impedance
Logic input CMOS 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 exFernal pullup resistor; otherwise, high LED off
impedance
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POSITION A: 0x00 - 0x01

1/0 PORT

|

POSITION B: 0x02 - OxFF o -

A

- CLOSE SWITCH: 0X02-0xFE %

0x00

8-BIT LATCH
OUTPUT PORT
REGISTER

GENERATOR

PWM

1-BIT LATCH
OUTPUT CURRENT MSB

TO/FROM REGISTER

SERIAL
INTERFACE

3-BIT LATCH
GLOBAL CURRENT
REGISTER

—
||

4-BIT DAC

ENABLE

SET
CURRENT

J_ ENABLE
18T
=

READ 1/0
\ PORT COMMAND

Jg1 )0 EEL| I E

O 12 MAX6966/MAX6967 2 /0 LE FXO|C} |/0 ZE
PO~P92 I & Al CIEE F40| 50| Yo|EHAQIEZZ
7|0l AAE LEDLt 7|Ef ZE B517t MR E AH|GHK]|
otol QAo Z 0|REE ZEJ AA MSE 2EG}HK|
=L,

7| 2 Y SZ HE
DE ZEV 22X 3 £= £3 (2 £ Y XAHE
0x00 £= 0x012 &%) = LED 2X (59 2XIAHS
OxFF2 A3 2 28 =™ MAX6966/MAX6967 O] Z|ASHO|

HE HMRE SEst=dl 0

PWM 2= HO{E 0|E5HH
0x03~OxFE AtO|2| Zte= A
B2 A HMFIt &ttt
Eoh ZEO| §5t7F QbR X| HOEt: FHF EHo=
H2EE ZE (2 U XIAEIE 0x02~0xFE AtO]Q] e 2
2H)7t HE|E =22 wiotct S MFJIH SR 0l=
0| ZE £30| Hater YUF 43 E MIst7| flol LHE
FF 0121 (mirror) 7t 2S5t WiE0lct, 2f 220l H0|E
0j217} 0|8 =0 2} 0|27t e w2t ASE T PWME
0|ZstH =3 =2 Etol|Zt ™=F 027t S ECt 222
SE HFRIEPWM 2= MO oL 2t YHF £20| 2H
QIHHO|AE Sall B 2511 B U E= Aoj a2t HE
ElCt

m
o

7| REg2t0 st}
Lt O] &te| &3 g X|AEE
) LHE PWM 8|27t 2S5t

4~

0 o

Ark2 2E
ACh2 ZE0|H MXZ &5 (E9 8lXIAHE 0x02~0xFE
UCE Moz MFPE QE ZEJ QIEJ} £1 0|
E£H0| HX|AHE oxFFZ MEE w2t ntEILX|2 510|
oA =it 22 3 == £ (£ Y XAHE
0x00 £ 0x012 482 d-E ZEE= 2 1|
HECH (E 1) Ol A2 GPIOR AIElE H{H ZEX XE
2 4 U0 XE QEHOo|AE Sl &8 ZEE Ht
g olo|sict O B2 MAX6966/MAXE967
22X &3 PWM LED E20|Ho Z§o=z
S ALt Al LED E2I0|HEt XAt S22 H

> 2
o 0
o o

Ja}

1
18]
20 o r

|5 ot

P
o))

X6966/MAX6967 2 7o #H X|AES S=t HIE (HE
A7{5HM MR 2EJ} Eict (& 4). 21 QE 1 0]
£ E&ll = H|EE M-t FHUM MHEsH= s S&

ME 0|B3HM MRS ZSEE 4 ULCH AL ZE A
A QB 0| AE Sall MAX6966/MAXE967 2 FA Mo =
TS MO E 4 UCt RO ZE A 2E Y XAEHE
HMAE £ Qo MO ZEO Qs 2 XAt
HZADX| Z=Ch NOhR ZEJSEEH O A|™o| HFXE
Eoz PME ZTETJHI PWM 222 S A| A|ZHEICE

2T [> 9 Z to O mom
i
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O Al o ZEJH AEHEl 22| 22 (0x00) = AEHE!
22! 510[ (0x01)0ll A EH™F 2t (0x02-0xFE)2E HPGE[H
Aot of X|== ChE X5 &35t OrEt7HX 2 0]
£20| XIS 2 © QU EICHEXE 510 = 50| YmEA),
HOhg2 2ot BREH O 2 ™8T S OiEIX 2
ME22 ™7 &30| AIZHECEH

RCH2 Al ZEJL HHF 2L (0x02-OxFE) Ol Al AEHE! 25
22 (0x00) == AEHE 22| 510] (0x01)E HAEH 0]
EHO0| GPIO EEHLEAM FA| O B2 HHEIC AR
2oyt ZR2EH MER GPIO £80| G2 GPIO &3 1t
OREE7LX| 2 G&E 8HX| edeCl,

cSSE sH

QIEJH|O|AE Sall M M XIAHE Z45t= HAXQ!
| CH2te 2 M CS YA Q| H|nX 71 HATL =g}
HACI2o 2R E 7|SstESE MAX6966/MAXG967 =
2 ACt cS SE M2 2H0|EA|7IH CS oM<
O WATJL 1M HXIAHL S HEE HAHSHA
HE NCIRCZ2EE 7|SAI7|2 AT HE #HD
S XS AlZICH MAMQl {6H|E HI0|Ef ME& Sotof| M4
Mol MHE|H 2R CS HAE CS S& HYo=Z FHE Q1A
SHX| R=E 5H7| fIsh A= Spl QI E{H0| AT} XA Q| O|O]E]
EE 2 AF T 00} St

CS S2f Efo|d2 pwM EE2 0|Zst=H|, 0| EESZ
= 32kHz Y2I7| E= 0|5&% DOUT/OSC TR AtE
AL ME e 28 S0l stLE AMEstct (PwM 28 7
ol i M= pwm 22 & X)),

CSOlA CS %2 Eg| /st =E2t0|HE AR 2EH
7185H7| fIgt z|AQ] HAE 256~257 7| PWM 2 E0|C}
LHE 2XI710] }L0{A O] A|ZH2 257 / 27000 = 9.52ms O Ct.
22 PWM EE0| JHME O] AIZE2 257/ OSCEAM, OSCE
3127158t 2t 100kHz T2 MEME W 7Hs8h 7HE
w2 AlZto| 2.57msO|Ct,

o

QN B 41 ©0Z A
08 B ox &F oF 1l
S ok ot i

ba!

MAXIMN

CS S22 E2|HsHA| ¥=Z (210l =S ) dt7]
st =tio| CS A E= 255 7| pPWM EE0|CH LHE &
TI710 A}~ M O] A|ZH2 255/ 45000 = 5.66msO|Ct =&
QIEIH|O|ANME M&0| CS 222 16E2ELE FHE|
D=2 Cs &2 E2|AHSHK| ¥= £AQ| SCLK Fot47t
2.83kHzO|Ct. 2|F pWwM 22| d0l= 0| A|Zt0] 255/
OSCO|H OSCE a1&7ts¢t zlth ot 100kHz 2 AH
M2 7SSt 7HE &2 A1ZH0| 2.55ms O Tt

SPI & QlEHO|A 3 2= CS S5 320 tish S
O|Ct CS &2 3|27t SCLK 2 DINS| S22 FAlstrt,
JHEZ MAX6966/MAX6967 Ol CHEH X% SPI &2 f=
HiolE & (7] £= A7) H RO =2 sHe=2
o|ggh & Ut Hlole HM&0| M| 7ol QM A CS SE
Aa (o M 2 X|AES| S HIE MF)0| LASTE 13
HHEEZ Zgotes H& ©&0| o|R0ZICt S= HEE
MHSt= CS S& A 0| LHEMoZ M7 HEH0| &
=|7| tf2o|ct,

CHCH> O Z 2] A0 MOl M "M & XS 2 2T H|0|H £=7t
SP| CIE{HO|A SEHCEH St O X| &2 0= CS
S M2 0|8 £ UCt. CcS SE M2 Q00| A
7N MAX6966/MAX6967 O] ACHR Z|AUCt T 5HAL OHE 2
70| 0| MAXB966/MAXE967 = 0| BoHA UFE LEE 22
U L= EHOZ YT 0|F ZEE ACHR Al AA|
A 4 QJA0{oF $tot, Spl QIEHO|A £E=7F M&A0/22
offst ME0|E MAXBI966/MAXE967 = AL 2 EE
7ISAIZ £ Aot OIECHH HAOR Al /0 ZE= H{EH
HMA T Z4Q17E? 0|2 |l M=, 74 2 X|AE0| CS S&
2 BXIAZIZHEDI =0) N FH22 ACH2 (HIE DO =
0)2 OF7|Steh J2{™ MAX6966/ MAX6967 0| ACHR Al
CHE 2 E HXIAEHE HMAE £ ULt XBSXHZ 1Y
I XAEHE 25 M CS S&F (HIE D1 = 1)2 CHA| 2101[0]
SA7|1 AL (HIE DO = 0) 22 Metali M el of aFEl
=N PSESEinl

Z969XVIN/9969XVIN



MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

HX|AE X 471 7te FA (0x0OA-0x0D)= StLt Ol&o| 2| X|AEfof
MAX6966/MAX6967 0| 0x00-0x09 X 0x10-0x15 FA0]  SLENAUS S+ 9lo22 £LEREH0IS Z&std - Qlrh
1670 LIS 2IXIAEIS T3BiCE OIS BAIXIAEZL FeiE T4 (no-op) F4 0x202 AL M= SHS 2o7|X|
XIZ TGt MOISITh (& 2) 270 T4 0x0EQ} OxoFE  B20 HHE2 HEAZ CIB0IX S0l A stLtel MAXeoes/
HIOIE{ S MASHK| 41 S LE 3 MEHE 2|HSiCH !ﬁ:)r(6%7§ M AE O} Z (dummy) BIX|AEZ 0|8
B2 HXAEH FALAY
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 1
Write ports P8 or P9 with same output level or PWM 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 R/W 0 0 1 0 0 0 1 Ox11
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 R/W 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 AKX




PWM gk ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

Z7| ot &
nte| 10| O|R0{X|H 2= MO 2| X|AE 7t 2| MECH(HE 3).
ot & &EfOITH |/O 2 E PO~P9O| 5t0| JL|EHAT} &1
ClHfo|AZE ACH2 =7} Elnt, 222 ofH LED f5t=
Bl QILE|T MAXBI66/MAXE967 0] 7He 2 T3 =7ie=
A Ec

L% 3okHz 271717k PWM EHOILS Masit RE
ZEJH AME PO HHHYOH LR U

H3 E7|0t9 o HIX|AE HEH

EX0| XS 2 FX|ED MAX6966/MAX6967 &2 =7t
2| M7t =t MY £= 57| PWM Tty AAE 0|E5
X g = WE 32kHz 22RI71E Z|tf 100kHZz &l AFHE XL
Z2E0Z WHE £ JCt. 0|5FEX DOUT/OSC Tz
20| M3, o] Eo| 74 2 XIAELl OSC HIEE

|
O8N EE £ U 22 Y2io2 A ECt (H 4),

REGISTER DATA
REGISTER POWER-UP CONDITION C%DDEI:EI?E?()
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
(C)):lggiguration (MAX6966 2?:3%%?523 0
DOUT/OSC is DOUT output
Shutdown mode 10 ° ° ° ° ° ° °
S;)lgglgurahon (MAX6967 CS run Qisableq: 1
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

MAXIMN
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MAX6966/MAX6967

PWM gz ol 7I50] Y=
102E ZFE LED =210/t ¥ |/0 HAHL]

PWM Efol2! &I 2/ At HE =0 2E EHS 128/256 wE| A0|E2 2F5HH

PWN 571 B 32z PWM S29| 256 MOIZ2 0| RIR AB|D HSH9| Al S912 0 (DE Hopr} 9mo| £a
OZILh (28 2) EESES 3/256 M 254/256 71712 LI X| ZEkel AlZhll Zo) (22 Fot7h =) 7t Ert

PWM FE|l AIO|Z2E2 HEX o2 HFg = UL AEf HIEE HFslH 107 ZLE &2 2| pwM EHO[ 20|
PWM EHO|IS T1A M X|AE{Q] AEfH HIES AMAsHA 256 7H2E PWM F7|2] 32 7t2E (0l: 1/8)E AENHE[0{ A
= UMK Woz pME 4 QUCH (B 4). AENA (stagger) HE £8 AQE XEE PwWM F7I0l 2™ M ELHAIZICEH

HIES A pwM ASIXIS 0|25t mE szjo| 5 (C1E3) 2EH/RO0I HEIX|O| gydt S AHY A=

Alof 28 29| Elo|nS o|83tCt OEpE mE ag|0| HE X0 metM I Z/8d M e7EsS Az
7Hel SAlol sLs pwm AE2| Bt MFE AT}
OUTPUT | i
REGISTER | :
VALUE = 7.8125ms NOMINAL PWW PERIOD >
: L HIGH-Z
0x00 OUTPUT STATIC-LOW LOGIC DRIVE WITH INPUT BUFFER ENABLED (GP) Low
HIGH-Z
01 OUTPUT STATIC-HIGH LOGIC DRIVE WITH INPUT BUFFER ENABLED (GP) Low
: L HIGH-Z
0x02 OUTPUT STATIC-LOW CONSTANT CURRENT WITH INPUT BUFFER DISABLED (STATIC LED DRIVE ON) Low
SS HIGH-Z
0x03 |
OUTPUT LOW 3/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) Low
; SS | HIGH-Z
0x04 | |_
, QUTPUT LOW 4/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) — Low
o [ J U
~ L] [ ] [ ] =~

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

0 SS L Low

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

OxFD SS

OxF_E ] OUTPUT LOW 254/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) L HiGH-2
SS LOW
HIGH-Z
OXFF OUTPUT STATIC HIGH IMPEDANCE WITH INPUT BUFFER DISABLED (STATIC LED DRIVE OFF) Low
8 o0 AEHE & pwm HEIF Ot S
——— 7.8125ms NOMINAL PWM PERIOD > NEXT PWM PERIOD > |- NEXT PWM PERIOD ———————

32 64 96 128 160 192 224 256

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

283 AEHHE pym IHE

12 MAXIMN




PWM 2= ®of 7]50] Y=
10ZE ZXE LED E21ojt] ¥ |/0 YA HL

4 74 YxIAH

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 | .o\, | g,
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 0 X X 1

(device is currently in run mode)

Run (exit shutdown) without ramp-up
(device is currently in shutdown);

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 N N X 0 0 1 X 1
bring device out of shutdown using

fade register ramp-up setting

Run (abort shutdown sequence) 0)

(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 0 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, X ’ X X X X X X X

PWM clock source is OSC

* Ol HIE S Al g 7] &EH

MAXIMN 13
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MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

AEH HEE= O|2EM2S 2 MAX6966/MAX6967 O ACHR
ES ) MEE|AL AAEICH OHX| Z5tH J7|=2%0l
PWM EtO|Z0| HZA=E S Z M PWM MO LED Ol A 72l

ol ZX|& 4 ULt

7 2 X|AE]
TN BXIAEZ OS5 B TH0l PWM A4S MEi5HT,
HO|= AEHS HIAESHD, ACHR2OREE| =] 7152
SEAF|D, ACHe EE MY B MeE 4 ot

(£ 4),

E
PO~P92| 107 /O ZEE ZX! i 22X &5
EHo|oMet xgto2E AME
Ox012 HEECEMN i ZE =]
2 ot O2{H ZE £30| 50| JU|EHATI} =Lt (E 6).

Q2 mE Y XAEHE QjoH 2X|
/O ZE To| 2| pf|#o| 2| =ECH (H 5). ZE 53 2| X|
AEO 0x01S MM ZEZ 2X| Q|

(B 5) ZEJ 2% oz T ME|X| LU
BIXIAE7} S HIE 2ix|0) 2% 02 2|HEtt
22 ZE FX|AEE 7| MBo|Ch U LE XAE O
L&t M 7|7} 2 ATt

- IH
[0
tu
ot

b
] I
1

0
o

=8 2| X|AE2f PWM &= X0
MAX6966/MAX6967 O StLES| SHIE B X|AKHE 0| Z5HA
ZtE8 ZEE XNOSiCt (B 6). Zt ZEE 22X 2™ 2E
CYol 22 &8 £= MR 432 24 > UeH
Mz 9 pwM FE| AtO|ES =208 E £ Ut ZEJ}
2 22X &2 JXFR AIZ FAHE Zo 2A o]
MAX6966 EE= MAX6967 2 M MYut HE=2 7vE HAE
2 L,
YHE &3 J3=2 FHE ZEE &3 M2 Y X|AH
(H 7)2t MA M7 XAH (B 8)0A dHE HMFRE
A3ttt o MBI HE MRE WF7| 2lsh 3/256~254/256
FEl ALO|Z 2] PWMO|HLE AEHE! MEHE R X 2 ULCE.
0x00~0x09 2| 107H B X|AE{ 7} Z+2Zte| )0 ZEE MIo{StCt
(2 6). 0XOB~0x0F 2| 57 #+= (pseudo) B X|AE =AE
0| Es5tH Y HHOo =2 U o| E&0f Lot U2
QlCt,

LED 2= XMO{E I8 PWM EHO|U 2 LHE 32kHZz 2 EI7[Lf
DOUT/OSC 2| 2|2 E2E2 0|ZaHA MMELCH pPwM EE
AAE T 2XIAH HE D70 s MEHEICH (B 4),
MAX6966 2 It & Al LHE 32kHz L ZI7|E O|Bst=E
THEIUCE MAXE967 2 THY & Al IE 22 AAE 0|8
SHEE FTME|RULCE

g ¢
4> 1

H5 Y3 ZE Y X|AH
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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PWM gk ol 7I50] Y=
102E ZHE LED E2tojH] ¥ |/0 HAHL]

H6 =3 HXIAH 4

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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PWM 2% ol 7ls0] U=
10ZE ZXE LED E21ojt] ¥ |/0 YA HL

6 =% HXIAH Y AZ)

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




PWM gk ol 7I50] Y=
10ZE 87 LED 20| 2 I/0 YA HL

£8 M2 HX|AE 2t £ MFJE LED Fote| z|th S& 70l w2tM JHE
2 Bof mEo MY YHA HAE MM HES My ws  HO2 MHEUILL N B0 ZHsHA 2 20| 25 3
— — =
A2 9EE 4 Aok HE MRs 52 e xase = MO E ;|§ H;MPEE' =3 "jﬂl MT ARIAES
ojsh MHECH (& 7). A HRE MM MF dxlaeo)  EHHE AT M TF2 10mA (ZE)L 20mA (BF)E
ol MFEICt (& 8) HEE o A
H7. 5% R HXIAE 2
REGISTER 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 x5 X X X X 0 X X X
X
Output P3 is set to full constant current X 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
X
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

PWM gz ol 7I50] Y=
102E ZHE LED E2to|H] ¥ |/0 HAHL]

Hg HH HT HXIAH S

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

M M 2 X[AE] ZERO TO 45 CURRENT RAMP-UP AFTER CS RUN
Hx| M7 XIAEZL)O ZRER J3LE 3 JHFRE l--1/8$ l
MYsict (B ). 3 MF HXAHE 0|83 2t & —1/16s
ZEQ Y HME AFE XMA MBo Mt L= Fi=2 Has1ps s 2 4
e 2 Qo (R 7). 712 2| MFRE 20mAO0|L 7|E 5t
X

i
i
i
1
1
1
1
h

u
IS
o
|E
n
3]
]
Ho

L EXIT SHUTDOWN COMMAND

=
0K
Q'I_-
Isi
il
I
N

bl

7t gl0] MR 220| XS AL (BI )
CR5H7L EOHE MCHR O (M )R e 2
(12 49t5) ZRIME S 21 K|t AlZtof
MEZ XA EC ZE2 03 E HOo|lE @I A
XE £20| Ym chEct

[=R[¢]

ags

15]

o5&

jir

T
20 phorol o X

iy 2 o U
x2THMC

[
2

ZERO TO 8s CURRENT RAMP-DOWN +

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

1/4s 1/2s 1s 25 4s: :1/45 1/2s 1s 25 4s
1/8s It 1/8s

TI 1165 I—1/16s
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10ZE ¥

I CH2 X AT EE 2
2¥stn geo w2t 2E 2
= ACHXIH 0) (R 9). HZ H 2
285t 2ol oat H=
(X1 0) (¥ 10). 370 &Ef HIE
MAX6966/MAX6967 0l EE 2

ﬂ.||ﬂ.| N : )||E “:|

[H

H HO|E I AZHS
ﬂiIOI': IS FXIAZE
KAEHS sz o A|ZHS
= X—IX|A|5’I A olct
B k= PNEN=
QIX|, HOo|= QI RIX|,

PWM gk ol 7I50] Y=
LED LefolH 2 I/0 YA HL]

|E LIEHHCE (F 4). 74 2| X|AE{7f EESF
°_01|0|EAI7|71|—r CIAOOIEAIZ & ULt

of 8t HHo| MI7|2 MAX6966/MAX6967 =
%sm (HO|= BXIAHUAN EE 2= 2}
IHIOIE 2o A™E ALE), MAIZEZ 2ol cs S22 2l

o|8e XIE X8 + %Ef.

>|

H9 HICI2HXIAE 4
ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
Write ramp-down 0 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 N X N 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 X X X X X X 0 1 ’
hold-off delay

1/2s ramp-down from full current before shutdown after N X X X X X 1 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 X X X X X X ’ 1 0
hold-off delay

4s ramp-down from full current before shutdown after N X N 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

MAXIMN

19

2969XVIN/9969X VMI



MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

H10. 8= o MIX|AE 4

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
Yo o U WD 22 Eo|YS sl PwM 2ES 018 % PWM MFO| 45 SUSt HI8E XMECL J202
SiCt IR &LXIV|E S M= AIEAT SEE WX Z2t2t9] 3| EFO| CtE2tE | ED 7t AL SY et HIER
0| 2£0| MBE|0{oF SiCt, i LEI7|E MEHSIH pwMS Ho|FECt I8 62 £3 W 0|= DACO|C
Olgst= =E7t GlHet= HOI= AEA S0 O &8 xxy mz 2K A (2 g)7t AYote 20} ZE 52 MR}
717b HE R, T3 I Oh2 Al MBI} 61dt| AR XINT Mo
UZ P S MO L2 3|27} 3H|E DACE ZHSAIZICH A & Al MFO d&50| EX|st= A”E Aot O 72
HF HXIAES RAGH Aoz DACIE HEF &2 Zt7| CHE A M7 2XAH dFY e M mAHS
M| 0|REE LHE 7|FE MBS XHSICH (E 8) 0= HO{ECH
AFALYO| 7SS OIAE J7|&E MREM, 25 &8 HHUR
CU;ﬁEgT GLOBAL CURRENT =0x07 | | | | |
CURRENT PORT CURRENT = FULL ™ : : : : : : :
N | I I I I I I I
2 | | | | | | | GLOBAL CURRENT = 0406 | l l l l l
oL e R
17.5mA I I I I I I I ! I I I I I
| | | | | | | MAMMWMHW : : : : :
15mA : | ! : : : : : | | | | | | |
- I I I I I
: : : : : : : 15| GLOBAL CURRENT = 0104 | | | |
S T T e (A S oo L | L1
PORT CURRENT = HALF | | | | | | 10mA GLOBAL CURRENT=0x03 | | | |
o R T
I I I I
I | | | I GLOBAL CURRENT = 002 ! ! ! I
7.5mA | : | { : : 7.5mA | | | | | : :
I I I I ! ! I I I | |
sma : : : | | : Sm&www%mw: : :
| | | | | | | | | | | |
25mA I I I I I y GLOBAL CURRENT =0x00 ! ! ! !
R A R A A S T N S S A
T e B o N O I R
cu%ém ! cuéfgm ! cusggm! CUI§/R8ENT! CU;/RBENT! cué?&m! CUIg/RBENT! cu;ésgm !CUZREI?SNT AT T w1 s | ogg T os T oo T s Tzero
| €—— FADE-UP- CURRENT | CURRENT! CURRENT ! CURRENT ! CURRENT ! CURRENT ! CURRENT ! CURRENT | CURRENT
FADE-OFF ———— -~<——FADE-UP- 5
FADE-OFF—

286 £ H0/= pAC (B EHE - 0:07)
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PWM gk ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

X8 OIE{qjjo] A
MAX6966/MAX6967 = SPI S 2t 4 M A & QI 0|AZ
SAIStCt o] 2IEH0| AV 25 (SCLK), & MEH (CS), Hlo]
H 2= (DIN)Ql 370 ¢=iat diolgf &3 (boun)el 171 &
22 0|&&tct ClHIO|AR H|0|EE 22517 M=
CS7t 22 0{0F 5k, SCLK &t& Ol X| f MEZZ A=
DINO| 2t AEHC{OF StCF SCLK 2] A& ol X|0l A DOUT
O] ot 2fEfolCt.

SPI Z2EE0| A= MAX6966/MAX6967 0| O| B E|X| 42
I DouToO| Sto] YmHAOF SHCH 22 MAX6966/
MAX6967 2l DOUT2 ZH 10| Y o|HA T} 2| X| et=Ct,
Zeol et MAX6966/MAX6967 2 E2t0| AHIOIE
(3ENH 2 HMetsh= Wl i = korea.maxim-ic.com/
an1879& &Z=¢tct.

SCLK % DINZ2 0|85 HIO|HE CtE FHAX|Z M&E
=+ UCt CS7t 22 Y M E M 2lst MAX6966/MAXG967 =
SCLK 2 DINS| ZE S&I3 FA|StTt

H11. HE HolE 4

444 SIEIH0| A5

0183t HO| % 55
MAX6966/MAX6967 MIOE flaiM= 16HIE |EE TS
slfof etCt D15~D8 2| A M HIO|E= HE0|1, D7~D0 2!
& Hm HO|E= C|O|E{ HIO|EO|CH (£ 11).

444 HAof CFHE

MAX6966/MAX6967 2 Z

DIN 282 H&sll SCLK YHS H&stx, ZF MAX6966/
MAX6967 CIHIO|AO| 7HE CSE MBS2ZM SE2| SP
HAO CHE 2| MAX6966/MAX6967 = QUEIHO|A AlZ o
QUCH (A 8). DOUT/OSC &l T+4dofl &7 glo] o] H&AES
0|8 & ULt MAX6966/MAXE967 Ol CHAH S17(7F =7t

Sotrt.

D15 | D14 | D13 [ D12 | D11 [ D10 | Do | D8 | b7 | D6 | D5 | pa | D3 | D2 | D1 | DO
RW | MsB ADDRESS LSB | MsB DATA LSB

CS3

cs2

o | - mmam — MAXIM . MAXIM

cst >[5 maxsges > %2 maxeoes 053 maxe966

oS oo MAX6967 ol o MAXG%7 oo MAX6%7

SCLK | SCLK »| SCLK »| SCLK

22 8 MAX6966/MAX6967 £t S CS S Z
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MAX6966/MAX6967

PWM 2= Hof 7/50] 2=
10EE XxE

— O k=TT

0|2}t CtE Yo = $t CJHIO|A L] DOUTS TS ClH}O|
AQ| DINO| ¥ &stT SCLK2F CS 228 HEE 1858
S Z M MAX6966/MAX6967 2 =XfotA HEE & ULt
(2 9). O|HA HZASHH MAX6966/MAX6967 Ol CHSH 24 7|
7t 7tsotct. DINS| HIO|E 7t LHE #|ZE Y X|AHE Sal
MY A 155 22 At0|2 =0 DoUTOH =Est
SCLK ot& Ol X| if 22 otRECt SFstA HAE
MAXB966/MAX6967 2 HES M&5HH ZE ClHio|A T}
OCHMIAEICEH BMAE 5H (16 x n) 25 AIO|Z0| 25}
Ct n= HZE MAX6966/MAX6967 2| ~0|Ct S& oAl A

LED E2tolsf /0 YAHL]

ZE 20| M2 S=et7| Yaid=s 74 2X|AE HIE
D72 022 A3l DOUT/ OSCE DOUTRE 4dsHof
SICh (E 4). MAXe9662 IH 23S W DOUT/OSC 2 H
EE 40| DOUT £30|11, MAX6967 2 IHY 23S
DOUT/OSC CIZE 70| OsC &=0|ct ChE2| ClHHo|A
£ STt FEME W= DOUT MY X Z DIN A Al
Zt mf2of 2FE QAUHmOo|A £ (Z[t SCLK)ZH 17.5MHzE
HMigtElct O3 102 Efo|Y Cto|o{ T o|Ct,

MOSI »1 DIN DouT »1 DIN pout »{ DIN DOUT =
S »| 05 MAXIM |05 MAXIM »| s MAXIMN
MAX6966 MAX6966 MAX6966
uc SCLK | SCLK  MAX6967 | SCLK  MAX6967 1 SCLK  MAX6967
MISO

29 MAX6966/MAX6967 Cil O X] A 21 & Z

SCLK

> i

L iy

» KUK XK YOO8 OO0

- 1o

Dout

X

i

D

2 10 Et0/ & Ctojol 2 2
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10ZE ¥

MAXB966/MAX6967 = LSt 22 WHO 2 MT|J} Tt

stoh (2™ 11).

1) SCLK7t 22 Metstrt,

2) CS7t 222 XMetsict J2{H LR 16H|IE #|ZE 2j|X|
AE{7} 2= stot

3) Mg W == AZHo] W2t D15E XS 2 ot D02
OFX|2fe 2 st= 16H|E HIO0|E{7I DINSE S22 ZEC
D15 HIE7} 20| M 7| HFHo|Ct,

4) CS7t sto|= Zetstot (OkX|gf IOl HIEE 28
Qs SCLK 7t A& A 5t0[07LE SCLK 7t 2R &2
eSS o),

5) SCLK7} 2R 2 M&tstct (227} ofe of).

CS 220X CtA| CS 5t0|7t =l&= AtOlol MAX6966/
MAX6967 2 16H|E 0|2t L= 0| 40| EE 2=™ MAX6966/
MAX6967 0| O|™ M&EZ ZSoiA XSz H4E
16HIEE XA SiCt YHIMOZ MAXE966/MAXGI67 2
nHIE (n > 16)7t & ECH 22™ (n-15 01X {n}7HX[<]
Z| BRI HIEJ HEED 27| D150M DO EAM 16HIE
X2 HE ZEECHOE 12).

D15 HHEZ 22| 50|18 T
HX|AE HOIHE elg 5

1)
2)

3)

4)

5)
6)

PWM 1= H0f 7150] gl
X2 | FD E3tols ¥ J/0 QAL

C/HfO|A B X|AE 8{7]
ME A MAX6966/MAX6967 2|
QL O] A|EA = CHS 1t 2t

SCLK7t 222 HEtstot,
CS7t 222 Hatstct,
g X|AE 7} RS Ehet
D15-D0 2l 16H|E HOolE 7t DIN2Z 2& QI =t
D157}t 5t0|0|H 17| HEHO0|1 D14~D8 HIE= &2
gIX|AE Sl FAE X|™stTt, D7~D0 HIE= H O] 0]
B2 A H2fZIct
CS7+ Sto|2 ™&tstch (Orx|2f HiolE HIEE 22
5t SCLK7ZF A& stolY of, == SCLK 7t
§$E et 7). #|=E gIX|AE{e] D7-D0 O] D15-D8O|
X -t AIXIAH HO|E =AZ 2EFICH
SCLK7t 222 H™atstch (227t ot o).
CtAl 17| EE= M 7| HE 2 Y85t DOUT S| HIE AE
2= dAtettt, = Huf gH|EJF 3E A0 A D14-D8O|
X|Hst =A9| Y XIAH LHE0]| =},

J2{H WE 16HIE =

|m

2969X VI/II/9969X VI/V

B

[\

o KA AKX XKD KRN

)

A A

b Ak

.

Z2E 11, MAX6966/MAX6967 Ol 16HI £ X4 7] FiZ

6 *\ («

[\

))

o YOOI ADENDH DRI IR XX DDA DDA

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

& 12, MAX6966/MAX6967 0l 16HI E O] & Zi&
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MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210jH X |/0 YA L]

oHEz2|Ho|M Z &

gt 2IAMM (Hot Insertion)
MAX6966/MAX6967 O It CH2 Al (V+ = 0V) /O ZE
PO~P9O| 2| gV 2 5t0| YLHAES RX|SiCt 2222

St A2 0221701 MOl Al MAXE966/MAXE967 S OIS 2t
% lck

SPI 2} E 112{Atst
MAXB6966/MAX6967 2| SP| QIEIH|0|A Tt 25y MECE2EE=
26Mbps, 3.3V M2 2= 35Mbps & SEBiCt E5| &2
e Mol eI Oo|A HZEO| 100mmELt 2 e HS
2tel E2XME Zafshof st GND E|0|AE QIE{ 2| 5HX]
24O ™ SCLK, DIN, CSof| sl 71 Q1% EaiZ m|sof StCt.
JEX| Ho™ MSI s ZEshN BExEst 2E0|Lt
T MEH Matg YMAIZ £ UL S4 EXMEA 0]
LUMSt &~ QUL SCLK YA HUSZE HE E2Z0|
2rASh 4~ QUICH QB HO|A BiMOo| 2 = &AS ZHAA]
7171 /134 A DIN, SCLK, CS =2 T
10kQ el HE Ho|dlo|M NS HASICH &
oAM= 2tel Lo EHA i3 EoljYlo]ME o|Zstrt,

MAX6966 2F MAX6967 2l AI0| &
MAX6966 2 Lt & Al DOUT/OSC 2l CIZE F80| DOUT
E3H0|Ct MAXE967 = IH & Al DOUT/OSC 40| OSC
ot £ BE 25 7Y HX|AEE Sl DOUT/OSC
o 7ls2 HEE 2 UCH(E 4). {H ZEE 2| 4
O =Z 0|Z5tz™ DOUT/OSCE DOUTLZE NSO ZM
MAX6966/MAX6967 S 7|7t 7S StCt,

24

CHCR OHZ 2| AIO| MM AT EYHE EAMEHA MAX6966
L= MAXe967= &5t ot & Al DOUT/OSCE HAE3S|
T7ag = ULt DOUT/OSCE OSCE 0|&sta{™ pwM
25 AALQ DOUT/OSC T Atolof| &2&E MaZ At}
AlZF IO 2 2 2kQ MEtZr0] HEE[LE 2E QIHM0|A &=
3 E2E AA AFHO M2tM CHE 22 0|8 & UL
MAX6966= 0|E¢S M= DOUT/OSC7t EH2LE =7|5t
SIEZ 0] 20| I & Al PWM 2E L2 A E5HE HMIStstot,
DOUT/OSCE DOUTLE 0|28 M= o o So
DOUT/OSC 7t OSCHIA DOUT S Z #0| HZAE mintx]|
MAX6967 = H=2 & QICtH

LED EH 73

. =

A3 MBA 0 2F 05V 0|1 20mA AT MR Y 0h f 1v
HHE{2| OHE2[H 0| MU M= LEDE HiE2| M=z
TSoHof Stct olE S0 LED M¥ Mol X 5 o
Z|tf S HMY0| 4.2v, A0 = 3.4v-3.7v, 2™ F
3VE ZAStH=E ©d XMETILS Li+ HiE 22t StHXL
O] &&0o M= LED M2 tiE2|7}F 2N S M (EOL)
ol F2435| MXl= A o|st=2 Ho{TIc
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PWM gk ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

a3 132 LED ™3 Mol 7tH 25v~7v & W LITEON
LTST-C170TBKT 3.0V dAM LED S| M2 M3 E HHEC}
0|= LED MZ &= 10mA % 20mA EXRE T 23¥ED
25V~7V LED MY M HZ ARE= ZEN st
ZolCt LED &g Mfo| MFo et HAStER Fef
XNotYd of LED MF 7t XA A ZASHK| 20 ofnEA|
ZASCE AMZ 3y LED M MUY uf LED MFItemA~
TMAZ ZASIEZ Ch42| Bizt0|E of E 2| A 0| M0l A
HiE2| EOLY M si87tsst +=0|LCt,

-~

£ 2 H3

E gl &9 ol7|HIME O|EStEE ZEJH &

M S MAX6966/MAX6967 MHELE AL =2 MY 2
3s

EYS 0|88 G 23 22 xUY
MI5HR YEE A3 ZHS MefSiC)
A3 5210 GNDO 25 matEICE CMOS LS 2l
T 0| A S O 220kQ 2] EY A3 30| HHEH AIRHoIC,
M2 Ab|7} 2 BR517L S FTAEIS 2512 23 o
BE A2 AIZHO| BRE O o= ¥ XIS 0183
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= PWM AIEF 2IX|7F AFot ZHH0|22 po, P2, P4, P6
L= P1,P3, P5, P7S MEfSCt AWM O 2= PWM AIE
HXIE =5 LFsHA 24A7I=E ZESS MEsich
O|2M EE 25t MESRREO M7 7S 7tE
HEsHA 2A4AIZE 4 AT,

=l o st
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ACt2/5 5 52 MY
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ofn
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fu
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30
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>
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HO|E @I =0f ACH20| =US Wl XIS =2 HE|E 10|
7t Elth ZEQ| £3 Y X|AHE 0x0022 Z2IHSIH

XS LA SEAFA|Z 2 O] £50| AHE F™F 2=t FlCt (HE 6). ZEQ| &8 ™
MBS WIS gdMlz = 2t 2 AXIAEE 5l M2 Z2IUstH (B 7) S MR
£ F|AsHE = UCH O] ZE 220kQ EY NS HE
ot
VLED vs. VLED SUPPLY ILED vs. VLED SUPPLY
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300 5
295
/ 16
290
285 / _u /
s T 1w
Zow E
= 275 / g 10
2.70 ] 8
265 ] 6
2.60 I 4 /
255 2 |f
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MAX6966/MAX6967

PWM gz ol 7I50] Y=

102E ZHE LED =210/t ¥ /0 YA HL

SA CDCEO|H &8 LEJ 227t £|11 ZEO| AEHE
MBI} 200k 22 M0 ANE 4 QU HHCL ES H
2 M= l0j ufet mat AE

MO ool 20| OH2 MXM2 =271} 8t 50]
Olm|EIA 7} ElC} 0] &30 2D o U HO|= CFR AIA
A M 2RE SXIFIC} 220kQ BY KB MF AH[I}
Z|X Ho|= ME SHA0|E 2t 087153 58 MHB R}

MW 7| i 2olct,

20mA O 42| 23} Fg 72 &
tSto 2 M MAX6966/MAX6967 = 0|l
ED Z0| 20mA O|&2 ZRZE st= H3tE
b OIE S0 8iM | EDE 70mAZ TFS5H0F
| LEDE HE= HdE (&o| =HatE) po, P,

jj
N
)
w
H
im
i
=]
ol
:°||:'
ey
ofn
o

o=
0XOBE O23HM THY M| AR
HOIE 4 Qlct (& 6). 52 BEJ} X
m3t HE ZRE YL ols ZE

StX| p2OtOF BtCt,

= AUCH X AH

MAX6966/MAX6967 2 2.25V~3.6V TIH2 2 SAfeiCt
0.1pF M2t HIAIE E O|&3H ClHIO| A0 ==5 712
TES GNDZ HIO|THABICE TQFN HES 0|8 W=
& I{E SIS GNDZ2 HZ BT

olH} 10|

==

OHEz2|H 0| M 2|2

+3.3V

1: +5V +5V +5V
= D1 D2 D3
V+
" maxim | YN G 5V 5N 5N 5 58 5
MAX6966 PO
SCLK—- P
P2
MOSI—={DIN P3
MISO (~&——]DOUT E4
CS—»{CS Pg
P7
P8
- P9 |——aL0GIC INPUT
L
By
TOP VIEW ]
S
5
o [=>) (<] ~
[} a- [ a- °
S RCHEUEE SeLk [1] 16] v+
P R , ts [2] [15] o
DN {135 g7 o 3] _amaaaa |14 poutose
v+ |14 mamam 7 s
I T AXeoeeATE | io] L] Wgﬁ?}ﬁ% 5] o
SCLK [151 1 MAX6967ATE | L6 ] GND P2 [5] [12] Ps
[ i
AL R N p3 [6 | [11] P7
i pa [7] [10] Ps
THIN QFN QsopP
26 MAXIMN




PWM gk ol 7I50] Y=
102E ZHE LED E2tojH] ¥ |/0 HAHL]

=
EE CjojojaY
- 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 &

1
03
Hr

TRANSISTOR COUNT: 14,865
PROCESS: BiCMOS
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NOTES:

%d

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 M

QSOP.EPS

ILLIMETERS

DIM

MIN

MAX

MIN

MAX

.061

.068 1

S5 173

Al

.004

.0098 | 0.

102 0.249

A2

.055

.061 L

40 155

O

.008

012 0.

20 0.30

.0075

.0098 | 0.

191 0.249

SEE VARIATIONS

150

[ 157 3.

81 [ 399

.0

25 BSC

0635 BSC

230

244 |S.

84 6.20

.010

.016 0.

25 0.41

.016

.035 0.

41 0.89

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

SEE VARIATIONS

0°

[ &

[ o

[ &

VARIATIONS:

INCHES

MILLIMETERS

MIN.

MAX.

MIN.

max. [N |

.189

196 4.80

498 |16]aB|

.0020
337

.0070 | 0.05

0.18

344 8.56

874 |eolan|

.0500

.0550

1.270

1397

337

344 | 8,56

874 |24[ag]

.0250

.0300 | 0.63

S | 0.762

.386

393 9.80

28]ar]

9.98

RACIACIACIZE]

.0250

.0300

0.635

0.762

DALLAS

SEMICONDUCTOR

PROPRIETARY INFORMATION

/NAXIV

TITLEs

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH

APPROVAL

DOCUMENT CONTROL.

21-0055
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PWM gk ol 7I50] Y=
2E IMF LED =2tolH /0 YAHL]

Ol 1 o XA [eX3n] =2 A o] x| Al 1Ol o X 2 = Xt
0| OO|E| A|[EQ| i 7|X| =H2 XA At CHE 4~ Ut ZM T 7| X e HEE 22 H korea.maxim-ic.com/packages E %
[}
a
uw
Z
N D212 =
INDEX AREA o | -
(0/2 X E/2) [
€]
—
=2 = ©
E22 x
2
3 .__|_ (NE-1) X ! E2 &
' 3
1
2x[2]0.15]¢] _/ L
DETAIL A . i
2% [S[o5[e] B H
np-1) X [E]
JOP VIEW
BOTTOM VIEW
G
[/To-10]c (R IS OPTIONAL)
L i \ L
1 ; ]
t t
‘EH TERMINAL TIP —/ I—EI—I
EVEN TERMINAL
DETAIL A
DRALLAZ AN AXI/VI
™= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
SIDE VIEW A W, "
1
™ 510136 e 4
PKG 12L 3x3 16L 3x3
REF.| MIN. | Nom. | mAx. | miN._| Nom. | mAX. EXPOSED PAD VARIATIONS
A 0.70 0.75 0.80 0.70 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 | s10 T1233-1__| 095 | 110 [ 1.25 | 095 | 1.10 | 125 | 0.35x45= | WEED-1| NO
£ | 290 | 300 | 340 | 290 | 300 | a10 T12333 | 095 | 140 [ 1.25 | 095 | 1.10 | 125 | 0.35x45= | WEED-1| YES
e 0.50 BSC. 0.50 BSC. T1633-1__| 095 | 110 [ 1.25 | 085 [ 1.10 [1.25 | 0.35x45= | WEED2| NO
L [o4s5] 055 Joes | 030 ] o040 T oso 716332 | 095 | 110 | 125 | 0.95 | 1.10 | 1.25 | 0.35x45- | WEED-2| 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 [1.10 [ 125 | 0.95 [ 1.10 | 1.25 | 0.35x45= |WEED-2| NO
NE 3 4
A | o | 002 [oo0s [ 002 | 00s
A2 0.20 REF 0.20 REF
k Jo2s] - T - Tozs] -
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.
A\ THE 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.
A\ DIMENSION 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
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS,
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.
DALLAS Y
e PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
TRRGVAL o, T
2
‘ 21-0136 ‘ E ‘ /2

o 7| x| Z&2 (A=)

Z 3t

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2005 Maxim Integrated Products

Printed USA
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