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ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

Continuous Power Dissipation

Vb FE PP PSPPI -0.3V to +4V 16-Pin QSOP (derate 8.3mW/°C over Ta = +70°C) ....667mW
SCLK, DIN, CS, DOUT/OSC......cc.ccovveiiann -0.3Vto (V+ + 0.3V) 16-Pin QFN (derate 14.7mW/°C over Ta = +70°C)...1176mW
P -0.3V to +8V Operating Temperature Range (TmiN to Tmax).-40°C to +125°C

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

Junction Temperature............coocooiiiiiiiiii
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 Vext ’ 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 | /A= 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 v B
. : I+ digital inputs at V+ or | Ta = 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 _ o
0x02 and lts Output Current Alv10 1 gNp TA=TMIN to +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 |+, _ 1 °
= to +85°C 3.8
Output Register Set to 0x02 and Its Al+20 GND A= TMIN mA
Output Current Register Bit Set; All
Other Ports’ Output Registers Set to Ta = TMIN to TMAX 4.0
0x00, Ox01, or OxFF)

MAXI N
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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 V
Input Low Voltage 5o . 0.3 x
(P0-P9. DIN, SCLK, TS, OSC) ViL PO-P9: output register set to 0x01 Vo \
Input Leakage Current )
(PO-P9, DIN, SCLK, TS, OSC) . L 02 ¥02 | pA
Input Capacitance
(PO-P9, DIN, SCLK, TS, OSC) (Note 2) 10 PF
Port Nominal Sink Constant Output register set to Ta = +25°C 19.3 20 211
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) VOLP_ | gk = 0.5mA 0.4 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
Matchi Alout %
atching Ta = +25°C, V+ = 3.3V, VEXT - VLED = 1.4V, +
+2 5
louT = 10mA
Output High Voltage B V+ -
(DOUT) VOHDOUT | ISOURCE = 6mA 0.3V Vv
Output Low Voltage VoLpouT | Isink = 6mA 03 v

(DOUT)

MAXIN 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
%%gg Output Rise and Fall T CLOAD = 20pF 10 ns
Minimum CS Pulse High tosw 38.4 ns
|;}SnPulse Low to Not Activate CS tosRUN | CS run enabled 640 s
gSnPulse 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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REEFRE

(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 . 05 T 5 14 o
11 % ‘ ‘ V+=36V % &
g o4 |dve=33v A :
= 10 Vi =36V : _ 0o \ : E z
2 V=33V B L~ = 1
£ 09 1 = 03 | L = /
g Ve=27V N é Z 03 = 3 8
3 08 )_/7/ B V=27V = /
= > — =
S o7 %4// 2 02 - z ° l
= Va0 o) 5
N 3 Ve =225V 2 4
= N 01 3
05 Vi = 2.25V 2
04 | | 0 0
40 25-10 5 20 35 50 65 80 95 110125 402510 5 20 35 50 65 80 95 110125 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) Vit - Viep (V)
OUTPUT SINKING CURRENT INTERNAL OSCILLATOR FREQUENCY
vs. VExT - VLEp AT 20mA vs. TEMPERATURE
2 45 .
43 2
= V+=36V]| V+=33V =
216 39 /
5 / =
2 1 g ¥ —_— | | |
= 3 3% —
| S ENp4
— — 1 —
2 Ve=2V Ty 25 o6y
3 31
4
29
0 27
0 1 2 3 4 5 402510 5 20 35 50 65 80 95 110125
Vexr - Viep (V) TEMPERATURE (°C)
STAGGER PWM PORT WAVEFORMS
SAMPLE PWM WAVEFORMS (OUTPUT REGISTERS SET TO 0x80)
MAX6966/67 toc08 MAX6966/67 toc07
ARAREARRES: T S AR AR SR AR A A
OUTPUT
REGISTER PORT P4
=0x03
OUTPUT :
REGISTER PORTPO .
=0x80
OUTPUT
REGISTER PORT P1
=0xFE
2ms 2ms
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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 ) L . - Lowest supply current
High-logic Logic-high output with exFemaI 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 exFernaI pullup resistor; otherwise, high LED off
impedance
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POSITION A: 0x00 - 0x01

1/0 PORT

|

POSITION B: 0x02 - OXFF ke =

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
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BL&LDIC. ZOHEAIE. BEMICA (@O YT/,
FlINAA 2 E=F O R)ERIFET, vy hNTD
T-RpoikiTETEE tMOEEBRENEBLLSIC
FLOWEBRENMBEBEINE T,

HDHR— MHEBRMEOX02~0OXFE)N Sy T
E—RDRXIYT 14y o70—(0x00) XTSRRI TA VD
NAOXONICELTBDE. ZDOHEADITESICGPIOE A
ELTDEICEREESNE T, V7Y NITVE—RDDS
wITHT E. FILWGPIOHAIZMDGPIOH A LB L
IOIIEEZ FF A

CSSo(run)#A7>ay

MAX6966/MAX6967IFCSANICLEBMERLV UL Z A
5zondE. ZORZAND vy MO SIRT
HILDICBRTDIENTEE T, TNIE T
Ay 71— z@LCAVTIa4F1L -3y
AZICEETRAECBEDHREDKRDY EBWUET, CSTV
FTavh A x—TJILENTIDIBEIC. CSICHE
ETomAINV/NILRNEAONDE, OV TA4TL—
avLPREDISEY bRV hEN. RSAN
vy RO URSRITHEL, FOBRINTIVE
SUTT YT U DEBMEEEBOE T, .
SPI/A 2571 —RIREBEDOT—IEETEFSE
BINEEYE A, EZNITI6EY FOBEDT—%
GIXOEDBEDT7 VT4 TO—DCSHCSZTAV Y K
CAEDLNIENKDITTDEHTT,
CSTrD&ZAIVTIIPWMoIOY 772 IET AL
ZHUSHBD I3 2kHZFE Res. F72IS2EERDDOUT/
OSClmFIC#ie I 21— HMAET VOV I &Y
FIPWMoIO Yo DOEICET 25 EIIPWMo Oy 7]
DEZESRLTLES0Y),
CSZrZRNJALTRZANEL Y Y MID DD
RITHES B D1HDCSICE 2 D8/NMED/ VL ZIFPWM
J0YoD256~257TEEATY ., NEDFERSEDHZSII.
ZDEFEIE257/27000 =9.52msT 9, HEH DD
PWMZOvYoMigE. ZOREIE257/0SCTHY.
OSCH B ENIEBADNDI100kHZICERE S NI-IHA.
2.57TmsDERFEFABEFB L) T,
CSTUNMMIAESNIEINA =T ILESNTIVEIES)
CEERIETDIZHODCSICEHMT DI ENTEDRX

MAXIN

JNIVZEPWMZ Oy 2 D255FE T, NEFIRSED
158, ZOEI3255/45000 =5.66msT9, )7L
AU TIT—2ALEDEEFCSEO—ELTI6ZOY Y
TEREIND=D. 81%2.83kHzOSCLKEE#TCS
SUNRNNIHAESNENZ EDRIESNE T, AEHL DS
DOPWMoOYoDisE. ZOBRBIE255/0SCTHY.
OSCH'BAFAMBDERE THD100kHzICHES =
56, BEOREIF2.55msTY,

SPIS 7 A >% 7 T —RERIFCSS VER & (35T
T9d, SCLKRUDINDEIEIZICSZ > DEICE DT
B|EINFTT, LN DT, MAXBI66/MAXBI6TIC
WY DENSPIREIT. BMET—F DmE(FREN F/=
3EZAA). RO Y MO UNSIRITHETISEDFEE
ELTHESZENTEZY, CSTUDEIME(THhBE,
OV TAF1L—23 L IOZIRDSE Y MDBFE)
3. EQOLSBERFICETLTNWDT—FEmEXIVUE
BllciEecWEd, ChniEZeEYy o) PRSI
TJA4F21L—2a VL PRINDERAOAV Y RESD
EBVMEEIIENICEET D EE2EKRLET, ZNUS
SUEY NEREITDCSTVOHEDEICRERIC
ERAAV Y RORFTINDNSTY,
FEAEDIGBICHNT., MBREmEIDHY bATT—5
HEIISPIA 7 71 —ARELUEENZ ENFREIN
F9, 2O ENRIOEIMEE. CST AT a vl
HPB. EHEFRETYT ., MAX6966/MAX6967H'CS=
FToaveaEAx—TJILELTIOvY MIDTUICEDN
TWBIRREZZATHFEL LD, ZOT7TUTr—2a g
MAX6966/MAXEO67 DN DA DR— hEO DY &
AN, FREAELTERL., o3 vy b
FOVIRETT ORI INDRENHY F9, SPI1 5
TI—XADREITHEL. LIENDTEDLSHEES
MAXB966/MAXBO67 . v hT T U BiklTHS
9, FDIFBE. EQOLDICLTIUVY NI T VIRRET
l/OR—KT7OEITBDOTLLON? ZDEEIZICST
EFq4E—JIELTEY DI =0) T TasF¥aL—
DAV IRYICERHZR BHIOAVRELTIY b
o aEEFTIB(EY FDO0=0)2ETY, 2295,
MAXB966/MAXGO67H > Y hF D DF FTHD
ANDL R ETIEATHZENTRETT, REIC.
A2 TJ4FX21L—23a VL URYTHBUCSS U (EY b
Di=1)&A*—=TIEL. PPy NYDUEERTTD
(EY hDO=0)ETTDIREEICERSBEDZENTEZET,
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L5 DIEE

MAX6966/MAXGO67II16EDL 2 X5 =W L T
S 2077 KL XIZO0x00~0x09. KRU0Ox10~0x15
ThW. InoDLIRAY%eE>T RUTII) %
B L. #FIILE9I(XR2)s OXOEEOXOFD2DMD
LOZRZIT—5%28RBLI AN GLBIONDE

®2. LIZIPRLRYYT

R—= b ANDIRREZRL T 4DD/N—F )L 77 RLZ(
OxOA~OxODIFV 7 D T 7 ZBENM T DIcHIC2ME
MEDLORZICBLT—NESTAEIND I EZTHE
ELET, EEFE7 FLATHDO0x20IHAEEIC
WUTRISLEEAD. BHOART— MRS
TINA ZDH D5 HEDMAXEO66/MAXCO67 % 77 &
EATHEEDTI-LIRZELTEDNET,

COMMAND ADDRESS HEX
REGISTER
Di5 | D14 | D13 | D12 | D11 | D10 | D9 D8 CODE
Port PO output level or PWM R/W 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 RIW 0 0 0 0 0 1 0 0x02
Port P3 output level or PWM RIW 0 0 0 0 0 1 1 0x083
Port P4 output level or PWM RIW 0 0 0 0 1 0 0 0x04
Port P5 output level or PWM R/W 0 0 0 0 1 0 1 0x05
Port P6 output level or PWM R/W 0 0 0 0 1 1 0 0x06
Port P7 output level or PWM R/IW 0 0 0 0 1 1 1 0x07
Port P8 output level or PWM RIW 0 0 0 1 0 0 0 0x08
Port P9 output level or PWM RIW 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 R/W 0 0 1 0 0 1 0 0x12
Output current ISET70 R/W 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 RIW 0 1 0 0 0 0 0 0x20
Factory reserved; do not write to this register RIW 1 1 1 1 1 0 1 0x7D

10
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BRLED RS 1/&I/OTFRINY

RADEFRA

BERERATINCOLIRZIF )Y bandd(R3).
BRI ARRETIIPO~PIDI/OR— MINA A E—
FORERBY TFINARII vy hITE—RERY
F9, TNIBEDKDLLED(XIcITZDMED)EFTE
KEWNICA T ERED I EZEIRL. MAX6O66/MAXEI67
ISREDEFHERETAY—MLET,

PWMZoOv o

NED3I2kHzFEIRESIC KW PWMY A I T4 h
F9, L. HAR—MIRYFT a4 v T LRNIVIZETE

INTL\DIEE. AEEIRSELOPWMO Y O W BERIIC
FA4E—TILEN. MAX6966/MAXEO67 DENEE RIS
REEBUET, EEE. £/I3EELIZPWMEIRECE
HEFENDIBEIE. NEDI3I2kHzEIRSRIZ. 1—FA°
BEYT28AX100kHzO27OY JICRBTDZENTE
F9, 70V UIF2ERZEODOUT/OSCimFIc s
9, DOUT/OSCim+#Ix. 3744 Fa1L—3>
LoZX&ZMOSCEY hEFERLTERYS). R—hHAR
U0y IANZNIBZTERSINE T,

x3. BFRAROL X5 DHHARRER
REGISTER DATA
REGISTER POWER-UP CONDITION C?)%??(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 9 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 q 1 1
Port P9 output level or PWM Port 9 high impedance 0x09 1 1 1 1 1 q 1 1
g)r?l;];iguration (MAX6966 ggfj%?gggg: ;
DOUT/OSC is DOUT output

Shutdown mode ox10 0 0 0 0 0 0 0

C?ﬁ;;lgurahon (MAX6967 CS run Qisableq, ;
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-PO 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

MAXIN
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MAX6966/MAX6967

PWMiEEHi#HIAN &

107K— FEBRLED FSA4 /Y& I/OTFRIN S

PWM% 1 X5 &Mt

PWMEERISR#32kHzDPWM o Oy Z D2564 1 7)1
THERENET(M2), FR— MMIMERIIC3/256~254/
256MPWMT 1—T 1 ICREI DI ENTEE T,
PWM&A 22032 T4F21L—23 LI X5 DH
DAZYHBEY FERES D2DDFHEDRD 1 THEK
ENFI(XRL), R VALY MY TUTEND L.
BIFICPWMZ A Y FZERT DT NTOHEAIFR2IC
RIFAIVIEFBEALET, LIch 2T, IXTD
H7313E CPWMERTE ICXY L CIEREICEAR IC R E7R

ALET, Thid. Blxid. IXTOHEAIN128/256
DFA—TFTATATINIERETNTI\DEE. BBED
E¥ATIEFBRIIEOGRTOARTLAAT)T. HJD
EADFE TIIRRK(TNTDOEFHF ) ERIFT,

257y AEY hhzY hEanThvdE. 10EDKR— K
H1325657 > NOPWMBERBDOH D327 > MMENB.
1/8) ¥ DRy vHSINT., PWNMBEERDHFTHADI A Y
FrIREDERLEI(®I), XYY AICKDODTEIRD
di/dtHARA Y F oINSy MERDSE, &
E—0/F)EREDEGEEMLE T,

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 (GPI) Low
HIGH-Z
0102 QUTPUT STATIC-LOW CONSTANT CURRENT WITH INPUT BUFFER DISABLED (STATIC LED DRIVE ON) Low
SS HIGH-Z
0403 I
L QUTPUT LOW 3/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) L Low
; SS HIGH-Z
004 I l_
, QUTPUT LOW 4/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) — Low
?_f:: ® [ ] L J ® :_/),:
°
oo ] QUTPUT LOW 252/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) ,_L HIGH-Z
X SS Low
e QUTPUT LOW 253/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) HiGH-Z
0KFD | L
SS LOW
- HIGH-Z
ot QUTPUT LOW 254/256 DUTY CONSTANT CURRENT WITH INPUT BUFFER DISABLED (PWM LED DRIVE) |—|L
LOW
HIGH-Z
OXFF QUTPUT STATIC HIGH IMPEDANGE WITH INPUT BUFFER DISABLED (STATIC LED DRIVE OFF) Low

M2. 2574V oRUPWMEERKR

[<—— 7.8125ms NOMINAL PWM PERIOD >t

NEXT PWM PERIOD >

A

NEXT PWM PERIOD —————

0 32

64 9% 128 160 192 224 256

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

M3. R&vHENIZPWMIER
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PWMERBHHIA &
1075— FEEBRLED K514 /Y& I/OLER/IN S

®4. AVT74F2L—>32L RS

ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 |D6| D5 D4 D3 D2 D1 DO
Ramp-
Hold- | Fade-
CONFIGURATION pout . | PWM | = off UP | og pyn [ShUtdown/
/0SC stagger enable/ run
status | status
status
Ramp-
Write device configuration 0 up
0OSC | X |Stagger Hold- | Fade- | enable | o\, Run
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 X 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

1 X X 1
shutdown mode Stagger 0 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 CSrun 1
Status: in ramp-up sequence to run 1 N X | stagger 0 0 1 CS run 1
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

*ZOEY bDIRTEDFE Y IKRE

MAXIN 13
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107K— FEBRLED FSA4 /Y& I/OTFRIN S

25 EY MEIMAXEIGE/MAXEIGTHY 47y b T
E-FEAOTNDIHBEEIEF. BEBRICEY hahdh.
FrF3o)T7Endd, £5CTHRINE. ERELDPWM
FAIVINELTINDIH. PNMEIEIES /= Ih

HDLEDIC h S22 R Ty AhRHONDIEEN
HET,

aAv7«4F21L—>3vL RS
BHENBOPWMAEB®HRZERL., JT—7T10>27
RS TT7 Y TE=IS 0TI NDT I NEITON
vy NI SDN—=RD T TRE. ROy Y b
FOFEIITUVE—REZRBIRTDHIC. DT+
Fa1l—2arvLIRyIELNET(RL),

GPIOR— F DA EDIERK

PO~POD1OMEMDI/OR—MIODY O AN, APV D
HEH. ROEBRENDDERBRDEEEICER I D LN
TEET. ATEDR— hDZETDHNL DX 5%0x01
ICREITDIEICELDTADYIANELTEBRI D E
ZFDOR—MNEAINA A E=F R ER) £ (R6),

ANR—bLIRS

ANR—bL DRI 2T HIRDE. ANNKR—HELT
BRENTWoR—DI/OwmFOOD Y o LANILA
RENFI(RD)e ZHIDR—MHHL X FIZ0x01
ZETRALLICELO2TZEDR—MIODYIANE
LTEBlENE I (RD). OV IANELTEERENT
WEWR— NI LTI ADR=PLIRYISED
ZHEIHEY MIBTOY Y 70ZBRLET,

HAL D5 EPWMIERE

MAXG966/MAXGO67 13 &HNR— MBIl I D7=Hl.
MEDBE Y LU XY ZFALET(R6). BR— NI
A2V IAN. =T RLAa>oOTy oA, &ld
TOJSLURBERETI—TAH A1 7ILEED
EBREPWMZER T DI ENTEE T, FER— M
MAXG6966/MAXGO67DEIR L IFBFE < 7TVDMEZ
BATHY., TNIIR—rHAN ODYIAD, ODY D
B FLRBEEBR VI ELTEDND Z EICIFRTF
LEFA

EERHAELTERSINZR— MIEAOERL RS
(i‘%?)&U?M&@/mI//ZQ(%8)LLC1:D’C fﬁéhé
EBR=E2UVLFET, ZOBERIS. FHERZRD
SEBEHIC3/256~254/256D&EFEDT 1 —T 1
YA OIEFOPWMA, FIERTT AV IICEEZD
ZENTEZT,

Ox00~0x09FTMI10EDL XY H&I/OR— &
B L F 9 (5R6). DEDEML 2257 KL ZMDOx0B~
OXOF IS NZE I —TE LT, #HoEHL o2y
IC1TEDIOVYRT, BLBEESEERATCI EICELDT,
BUMEICERET DI EEaTEEE LET,
LEDEESIHDOPWMSY 4 2713, RED32kHz
FHixss. £7/2IIDOUT/OSCICANTBAEIO Y DI
KXDTCERESNZ T, PWMOIZOYZEIZIA T 140
L—23 2L 2R 5DEY RDT(RDICE D> TEIRESN
F9, MAXGOGODEIRARBRDT 7 # )L Me&E IS
NE32kHzZEIRBNERINDOBR &R F T,
MAXEOBTMEIBREHABD T 7 4 ) bERTE T ER
o0V BENMERINDBREKRIET,

ANKR=PLIORZIIEMIERATT ., AAKR—b
LPRZICETIAATEH, ZNIFEFSINIT,
®R5. AADR—-—FLODRS
ADDRESS REGISTER DATA
REGISTER R/W CODE
(HEX) D7 D6 D5 D4 D3 D2 D1 DO
Read input ports P7-P0 1 Ox0E Port P7 | PortP6 | Port P5 | PortP4 | PortP3 | Port P2 | PortP1 | Port PO
Read input ports P9-P8 1 OxOF 0 0 0 0 0 0 Port P9 | Port P8
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®6. HHLDRIDTA—=7Y b

ADDRESS REGISTER DATA
REGISTER RIW | CODE BINARY HEX
(HEX) | p7 | b6 | b5 | pa | b3 | D2 | D1 | Do

PORT PO LEVEL OR PWM X mMSB 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.

MAXIN 15

LI969XVIN/9969XVIN



PWMiEEHI#IA & :
10— FEBRLED FSA4/YEI/OTFR/IN S

*6. HALSZRYDT7#+—7 Y MIEE)

MAX6966/MAX6967

REGISTER DATA
ADDRESS BINARY HEX
REGISTER R/W CODE
(HEx) | D7 | D6 [ b5 | b4 | D3 | D2 | D1 | 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
:\;T;Zﬁ:v‘ztzfg‘;vh“;“gh P9 with 0 oon | MSB Ports PO through P9 level or PWM Lss |
Reads port PO level or PWM 1 MSB Port PO level or PWM LSB OxEF
X
:;:::ﬁgv:tifgvtvhl\;ough P3 with 0 s | MSB Ports PO through P3 level or PWM LSB
Reads port PO level or PWM 1 MSB Port PO level or PWM LSB
:\;:‘:ﬁ:v"erltzrp;‘;vhnfugh P7 with 0 ooc | MsB Ports P4 through P7 level or PWM LSB
Reads port P4 level or PWM 1 MSB Port P4 level or PWM LSB
:’:‘::fo'?;wzs and P9 with same 0 | oo | MsB Ports P8, P9 level, or PWM LSB
Reads port P8 level or PWM 1 MSB Port P8 level or PWM LSB

16 MAXIMN
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PWMZRBFIIA &
BRLED FSA1/YEI/OLFERIN Y

HAERL DR

ZEHAR—FDEBIEBR U3, 2EERDFE
FIEBICHRETDIENTEZT, BARDERIS
HABRL DRIICEKDTCEESINETT(RY)., 2FE
5ﬁ£i@'f¢%/}|bl//19 &Dtaﬁi—énij(ﬁfﬁo

R7. HABHRLOR5DI7A—=7Y b

EHENERITEANICLEDEFTORREIEERICET D
KOICRET DI ENTE, 23, BIEIC. SED
DOEMBEES HEFEZ2BICHAETDIEHTRETT,
2ERERLOAINBREICKEEINDE. B2D
BERITTOMACGEE) £/=I320mA(ZRB) EEWU E T,

REGISTER RIW ADDRESS REGISTER DATA

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

OUTPUT CURRENT IOUT70 X I0L7]T IOlélT IO;JT IOl‘.llT IOgT IOlélT IOL11T IO;JT
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

OUTPUT CURRENT IOUT98 0 X X X X X X louT" | I0UT8

1 0 0 0 0 0 0 IOUT9 | IOUT8
Output P8 is set to half constant current X ox14 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
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MAX6966/MAX6967

PWMiEEHi#HIAN &
10— FEE

BRLED RS A1A/Y&EI/OTFRINSY

R8. 2HBHRL>RIYDI7A—7Y b

ADDRESS REGISTER DATA
REGISTER R/W
CODE (HEX) | D7 D6 D5 D4 D3 D2 D1 DO
0 X X X X ISET2 | ISET1 | ISETO
GLOBAL CURRENT
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 17.5mA; 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
2HERLORY

2RBRL DX ZIIN/OR— MIANAGE2EXR)EER
HERELET(R8). FHEHR— MDOERIEERS V2L
HAOBRL DR IICE O TCEABEBARDOFELZITRED
WITNMICERET DI ENTEZI(RT), T7HID
DRAEBERIF2ZOMATHDH. 774 bDOHEEIT
10mATTY,

SVUITPYITESOTIIUOFIE

MAXB6966/MAXGO67TMEREDIZ. BE ¥V b
FOVFETSZTID . ROy NI UH SRS
HIIBEDS TPy TH, HASOMBEEERE KL,
BEMICITOZENTEETYT(R4ERD), T TFD Y
E7OT S LRERR—IVRADBIEEZSATNET,

17 ZERO TO 4s CURRENT RAMP-UP AFTER CS RUN —l

== 1/8
'=-1/165
L4512 1s 25 4s

L EXIT SHUTDOWN COMMAND

4. S>T7y TEME

FnF. BREAN S VTSI DB TOTSALT
RESNET7IT—RATDREIC. HDEBOE. HH%E
BAERICHIFIDEDTT,

l ZERO TO 8s CURRENT RAMP-DOWN +

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

X 1/4s 1/2s 1s 23

I 1/8s

— 1/16s

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

IL 1/8s
I—1/16s

5. S2TII . K=V RF T RUTIT— RATDENE
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10— FEE

PWMigEEH A&

BRLED RS 1/&1/OTFRINY

SUTITULTURAICEDT, R=ILRFA TRV
TJI—RATVREZREL. REICIHLT, K==L R
FAITROTI—RAT7ET1E2—TIL(EOBE)ETD
ZENTEZFIT X, 2VTTFYTLIRIICELDT,
ST TRBEREL. BRBEIISLTT TV T
FAE—TIN(EOEEX)ETDZENTEZI(ER10),
AV J74F1L—2a v L IR FIE3RERTEY b &
5. MAX6966/MAXGOBTHR—IL KA T, 7T —R
FI. FIEES TV TONWTNOREICH DD A

K. SVTIIOILIRIDITA—TY b

BlIFdZENTEEI(RE), /. I T4F2L—
AV IURAICEDT, T TEA =TI
FrE3Fs—TIETRIENTEET, (DT —R
LORFICAR—=IRADETI—RATDEHEEETTD
T o)AV TJA4FaL—2arlL 27210, 2R

%175 &. MAX6O66/MAXGO6TA T vy D E
—RICTBDZENTRETHY . BXY— MFIZCS run
BAX—TINTDNEDID. RUOSVTF7VTHEBRY
— NEFICERT DN EDNERETDIENTEZLT,

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 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 X X X 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 X 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

MAXIN
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MAX6966/MAX6967

PWMiEEHi#HIAN &

107K— FEBRLED FSA4 /Y& I/OTFRIN S

£10. SVTPYITLIORIDIA—3IY b

ADDRESS REGISTER DATA
REGISTER R/W CODE

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

Write ramp-up 0 X 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
5‘/77‘)7&5‘/79“7%;%@945)7FHLCPWI\/I INTCOHNDDEBARKRUOPWMDEERE L. BEIS

o0V oEBNET, ABRIRBIERINES
OOV IIEED—T 2 ADEx %itf#%nl/ﬁwﬂﬂi
V) FEH A, NEFFEIRENRIRESNZIBEIE. EDR— K
HEPWMEZRBWNCWEWBETE I — R —T DM
B3, REOOYIITEICEELTINVET,
STV TES U TIDUERIE3E Y NDACEENE
SEE9d, CODACIEEERL DR FICTTBDDE
BIfk7EHEC. EEBRBNZHRETDLDICEDOND
ABDEBER') 77 LV R=R/ELFI(X8)s T —Ib
EEDDDIIVRAIER) I 7L VRATHDI=8H

BULLTRESNEZT, 2D &, BcDEEREN
E<LELOTNVcELTH, BLEDIIBICALRET
JI1—h9dIEeBHRLET, ROIFHENDTT— A
DACZRLTL&Ed,

BRLORZ(ERB)ICLODTHRESNDRAR— M
BRIT. /= 5/709,7/0)%,&@@5’/%[;&?%;1& AN
ROZTT7y TDBEDERBNELERERZRELET,
R7ISERBDEEBERL DA IDHREDBFEICEID
U T(ER) R ERLTNET,

CURRENT PORT CURRENT = FULL
20mA — |

17.5mA

15mA -

12.5mA |

PORT CURRENT = HALF

7.5mA

5mA ]

2.5mA

OmA

FULL | 78 | 68 | 58 | 48 38 | 28 | 18 | ZERO
CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT ' CURRENT
[&—— FADE-UP-

FADE-OFF ———>

CURRENT, GLOBAL CURRENT = 0x07
20mA |

|
GLOBAL CURRENT = 0x06
|

|
GLOBAL CURRENT = 0x05

GLOBAL CURRENT = 0x04
P

LOBAL CURRENT = 0x0:

1omA GLOI iCU i x03
| |

GLOBAL CURRENT =0x02 |
T

GLOBAL CURRENT = 0x01
5SmA T T
| |

17.5mA

15mA

12.5mA

7.5mA

GLOBAL CURRENT = 0400 !

|
|
2.5mA + +
| | | |
| | | |
| | | |
mA
0 e oz oes Toss T oas T oag T oo T lzero
CURRENT | CURRENT! CURRENT ! CURRENT ! CURRENT ! CURRENT | CURRENT | CURRENT | CURRENT
~<—FADE-UP-
FADE-OFF—

M6. BT 11— FADAC(EERME = Ox07DIHAE)
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PWMigEEH A&

IIVPIVAZTT—R
MAXB966/MAX6967 (ISPIFIEDAsE 1) 7)1 > 5
TJI—XR=EFEO>TEELEZT, 2010571 —2U3.
20w 2 (SCLK). Fv 7&IR(CS). RUT—F AN
(DIN)D3DDAN. RUT—FHADOUT)D 1 DDH A
ERFOTCWEY, CSIITNAM AN BTF—FE&0OY 7Y
BEHEAFZIEANT D=HITIIO—TRITNISEY F
Bho F/-. DINIZSCLKDII Y T v oTH T
INDEZFLETRITNIZEY EE A, DOUTIZSCLK
DIAEVITYISTEEERIET,

SPIZ k TLIZMAXB966/MAXBQ67 A 772 2 & T
WEWEE, DOUTANA A VE—F VA THD I &%
HRfFLTULVE T, LA L. MAX6966/MAXE967MDOUT
ENA A E=F 2 RIZIIRBDZEEEH) FHA,
MAXB966/MAX6O67% K T4 X7 — MITDHEN
IWBTHNII. japan.maxim-ic.com/an1879%E T
<IEEN,

R11. JUPNVF=5T7x#=7Y b

SCLKEDINIZBD R T T SINAT— 5 ZIRX T D=8
ICEDZENTEET, MAXBI66/MAXBI67IECSH
A—MiFE%FRIVT. SCLKEDIND T NTDENEZ R
L&,

4G5 71— 2ZRAWSHIEEEE

MAXG966/MAXGO67 Z il I D=tHIcld. 16EY bD
D— RaXEdoRBNHE T, DI15~DB8DE1/31 b
AV RTHhY. D7~DODE2/XA MMIT—F /N1 k
[SEXCIRDE

FEEHDMAX6966/MAX6967 %
ARANRICEE T DHE

EEDOMAX6966/MAX69671d. ZDINAMBE IR L.
BSCLKAEMEICER L. £/, MAX6966/MAX6967
FINARZEIBBIDCSES 2D EICE>THED
SPINRICAVHZTI—RIBDIENTEET(KE),
Z DEHIIDOUT/OSCOBRKICEEH UL BT AL
MAXB966/MAX6967%5iAHERD Z LT TEF A,

D15 | D14 | D13 | D12 | D11 | D10 | D9 | Ds

p7 | b6 | b5 | pa | b3 | D2 | D1 | DO

R/W | MSB ADDRESS LSB

MSB DATA LSB

Cs3

\/

cs2

ucC _ — MAXI

MAX6967

MOSI »{ DIN

SCLK - SCLK

— IMNAXIWN . MAXIM

> 02 wiaxeo66 cs3

»] DIN MAX6g67 | DIN

MAX6966
MAX6967

»| SCLK »| SCLK

(8. MAX6966/MAXGO67 MD#EEHCSE |\ D

MAXIN
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MAX6966/MAX6967

PWMiEEHi#HIAN &

107K— FEBRLED FSA4 /Y& I/OTFRIN S

ZDRHIIZ. MAXEIGE/MAXEIGT7E 1 DD T /A A D

DOUTZRD T /31 ZDMDINIZ#E#E L. SCLKRUCS

AW R T D EICEIODTT A o—F—&
THIENTEET (M), TDEAEICK D TMAXEI66/
MAXBO67&&RAHHT ZENTEE T, DINDT—F T
WED> T LU R ZEELTPE. DOUTIC15.5
o0V oA oIVEIC, SCLKOII W Ty Tcoay o
BEHENENET. T4V —FI—VEHINE
MAX6966/MAXGO67ICAVY RZXEITDEE.
INRTDOTNARIEBICT7 I NET. 2D
POERAE(6xN) OOV ITA I EELE T,

Z ZTnldMAXGO66/MAXEOG 7T DIEFE T o T4 20—
FI—2NEETDLHICIE. DOUT/OSCIEd> T«
Fal—2arLPRYOEY FDTZEOICT )T
B EICEDTDOUTE L TR LEITNIEEY EEA
(F4). MAX6966I3IDOUT/OSCADOUTHE DT 7 7
kel TEHL. —FH. MAX69671EDOUT/OSCA?
OSCICTFI#IbENTEHIDILZITRELTLLE
S\ TaT—FI—rEnliBE. DOUTOGEEE
RUDINDOEY b7y TREDEHIC )T ILA 25
T I —2DEE(REDSCLK)IE17.5MHzICHIBRS
F9. RI0IFZEDY A IV IRZRLTINET,

MOSI
CS

\

\4

DIN

DoutT

s MAXIM

uC

SCLK

MAX6966

SCLK  MAX6967

\A

\

DIN
[
SCLK

bout

MAXIM

MAX6966
MAX6967

»1 DIN

pout

ol 5 mmam

1 SCLK

MAX6966
MAX6967

MISO

H9. MAXB966/MAXGO6T DT 1 o—F T — ik

)) i fosw
oL i
—» o

—>

' —> tosH 4—
-

§<—tcp—>

— {oss -

SCLK

il %
- XY 1004 0 NI

—»,100;4—

XX

pout

X%

M10. 4220547 I5 L
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PWMigEEH A&

MAXB6966/MAXGO67IIIRICRY >—o 2 A= INT
STRFENIT(RT):

1) SCLKZO—& L& T,

2) CSZ=O—&L&ET, TDZEIZELY. ABDI16
EY KT ORIDBA R—=TIVERDET,

3) D15%&%8IC. DOZ&JZEICLTDINIC16E Y hD
T=oI0YVIEBANLET, IOFBE. Y b
TYTER—IREBERAATLL LS, EV b
DI5Z20—&9dE. ERAIAVIRERIET,

4) CSENAELET(BEDT—YEUOY VRBAN
Lz, 720 SCLKA\1 DiFEN . &F7zIFSCLK
MO—EBOITHBELTLEEY,

5) SCLKZO—&LE T (O—EADTLENEE).

CSA&O—& 9 2RICMAXBO66/MAXGI67I216E K~
KU BRLA FEEZBN Ty 00V IBEAN
TN, CSHBU/\1EaTndE. MAX6I66/MAXGO67
IZELERFDIGEY M= ERMLET, 2D
16EY MIISRIDGERET—FEEENFE T, —MBMAE
T—2IInEY M2 ZTn > 16)HMAXBI66/MAXEI67
NMEEINDIBETT, EY MMn-15}~{n}THEMR
INDREOEY MEMNRFEINTIBE Y hZ Y FIC
HDHDD15~DOE L TENZNNT LILASESNET
(12),

FINA AL DR DY)
MAXB966/MAXGI67THDWNITNDL DR YF—5E,
Ev rD15Z2OJYINAELTREETDZEICLDT
MAMDIENTEZT, ZD—T 2V RERITKRL
F9:

1) SCLK=O—&LF 9,

2) CSZO—&EL&ET, TODZEICEO>TAREDIG
EY RTINS 2—=TIVERUET,

3) D15%%8EIC. DOZ&#ZICLTDINIC16E Y hTF—%
OOV IEHBANDLEY, BRIV FERY
DISIINATHY . £V bD14~DBISFHAHRMD L~
A7 RLZAZRLET, EV FD7~DOIZY I —
T—ITHY. ZNIFHETONET,

4) CSENMELET(BEDT—FEY bpovOv Y
BHEAIANDETSCLKA FE 72/\1 DR, F7213SCLK
AO—&EBO>THD), & YTRLIRYD
ROD7~DODARIEICEY hD15~D8IC& DT
P RLRAENDL DRI F—HH &I NZE T,

5) SCLKZO—&LF I (O—ELO2TNALES

6) EollFHEE L EFIFEAATV Y REHTLTDOUT
CHITBDEY NI M) =LZFAXRFTT, ZDIFE.
2EBMD8E Y hTF—hW 2TV IIIIBITBEY b

T

[\

o KRXRXDENIAEA AKX KX DK DX XENINNEXNK
A e e e

E11. MAX6966/MAXGI67ICXT T D16E Y MDEIAATEE

e \ « m
5

~XEDEDOIDEDEDODEDEDEDODEDEDEDODODODEHNIX
SO 0 0 3 3 0 003 009 00 03 3 00 0 0 £ 6 £

12. MAX6966/MAXB967I39 D 16E Y hZEiBX DERAATIX
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MAX6966/MAX6967

PWMiEEHi#HIAN &

107K— FEBRLED FSA4 /Y& I/OTFRIN S

D14~D8ICE DT RLRENBLIRYDABE
KDOTWWET,

PTV—2 3 &R

JEHRIEA

l/OR— b DPO~ P9Lil\/lAX6966/|\/IAX69677’J‘EE§JEIﬁ
EBDRBEV+=0V). R—MIRKRBVETHME N
THENAMAVE—F R Z#FLET . MAXEI66/
MAX6967\d. Lich'>T. Ry XDy TDF7 T
T=aAVIEOTENTELT,

SPIDEEHFICDINT

MAXB6966/MAX6967MSPIA( >4 71— |32 .5VER
T26Mbit/sDEMEARIES . 3.3VEIRECTIL. 2RI
35Mbit/sTEIEL 9, 2D &G A VFTIT—IAD
BHEENMNOOMMIUET., HIZ. KUSWEREET
FOBSICERRBEEEZEZDRENH DI EZENK
LET, GNDENESEALVTSCLK, DIN. RUTSD
Rz R<BESETEET DI EITBITT S0,
TERITNIE. EBICIVOEESEZSIZTREIL. BOD
oOvo, FEFYTBROZEARITIBENHY
x93, UUFVINBEOBBEZRIITHREELNHY.
ZNIIEE;MTHY . BE. SCLKAAOD!) VF T
KB TIrvavoickuiEezEd, DIN. SCLK,
RUCSAIIZIEGND E /= 3V+ITTT L T 1kQ~10kQMD
WIHLIHIRIMERZZEHR L T, RNV 5 T T —BHED
¥ IEBEICHEIL TS ZE0, T2 N ERBE
BiHd DEEIIREBOA VE—F AV Y F T RE
HEFERALTLLES0,

MAX6966 & MAX6967 & DHHiE

MAX6966(ZDOUT/OSCHF 7 # )L hTDOUTE LT
EBRancEl £9, MAX6967(3DOUT/OSCH T
T4 N TOSCELTHBESNTEELET., ZOmA
DFINA ZE %, DOUT/OSClFDeeA 1T (¥
L—23a v L PR YICEOTEETRIENTEET
(R4), HL. WINAPDR—bAODYIANELT
FEhnsig4a. DOUT/OSCEDOUTE L THER T NIL.
MAXG966/MAXBO67 MERER ) h B REE 75V £ T

KBEADT7 T r—23>Tld. MAX6966% /=13
MAXB967IZ& 4t TDOUT/OSCHYE B ARSI C@H)IC

24

BRENDEDICV T I IPICEZTRATIENTE
&9, DOUT/OSCAHOSCE L TEONDIHEIE. PWM
20 ZiREDOUT/OSClmF DEICBY#ERZZHR L T
{lzebh, BAI32.2kQDEMGEZHEL T 1%
DITIA T T I =RAOREEIOY TIROERENRE
ICEKBFELT. OELSFILOVAEMNIEA, 2D
ZEICE . MAXBO6EH LN DIHEEIS. BIREAR
ICPWMZ Oy ZBRANDAFEI’FIRSNE T, gnid
DOUT/OSCAH A& L TR EE o h 5 TY,, DOUT/
OSCAH'DOUTE LTfEbNDIHEE. MAXEI67I3EIR
#A%. DOUT/OSCAH'OSCH'5DOUTICEBIER END
ITEHHBEAMD I ENTERNZEETNENTLE
=,

LEDETSD 7Y MIBET D

MAX6966/MAXE967(d. R— MHADICKREEERET
nHoi551F. EBREZELLL. LFa2L—HMLET,
ZOR—MHEHBERIIEFTBELED) BB REaTEE
BT (LEDDIESEEFE)EDEDZETY, HL L. LEDD
BIENREDR— MHABEEMEIFLIENMES. FZA/N
DEART—2IFTZoT7 oML, ﬁﬁ%ﬁﬁtiﬁ?
LEd, ZORER— MNBEIFTOMAD T >V UERTIE
HEXZE0.EVTHY . 20mAD LV IBERTIISLZE1V
T,

INYTYDTF T r—3 0 TlE. LEDZEE/NY T
BENOEBIESEDIENEENEINE A B2,
LEDDEREEIIFHRERA.2VTAE D DIFE 3.4V~
3.7VThY . MERIVETETIDIEDEFERE
L+/NyTUETHZENTELT, 2D IATII
INY T DFEGAREBICIE. LEDBRIITZD 77 N
KAV MUTICKEBICETLET,

13IILEDEHREEXAZ2.5VA B 7VICEL S B =158
LITEONLTST-C170TBKT 3.0V O&LEDIC&E DT >
JEINBRERMHLERZRLTNE T, nEN/LED
BRIFTOMAE20MADEBRICERE S NIzR— M
WL T, LEDEBRERXEZ2.5VASTVICEZ{EESE=HD
T9d, LEDDIEFBEFEITEREREITHESIL. 75D
V7O NTIERBICTIIRLS, BoMICLEDERZRE
TEE2ZEMDMUET, ERICIT. LEDERIZIV
DLEDEIRETIFIEMANSTMAICETLE T, INIZZ
KONV IZARNDTT)r—23a BT, Fm
REACIIETEOIRE/MEET T,
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PWMigEEH A&

HALRNIVDZE R

F—T2 RLA VHABRITER— DO FHEMAXGI66/
MAX6967 DEBREL IS\ FizldLWENEBEICL NIV
e DIENTRETT, ABDTILT7 Y THInGE%=
FEo5&. EOBHE. NMAVE=F2ODO VY
INTIREETFEDEBELNIVCEBRTEZENTEET,
FOEMBIEIEATVOEDEL O HBEELNIVIZE
IBZENTEZY, TPV TERISEERENE
ESIHEIE. ERsEDMEELTIEOD Yy 2O0—DIRRET
MEVAICEERWEBRZE VT DL DICIENMBDEE
BATLES W, 2D &K, BROVOEAN
GNDISELMETEML 9, CMOSANEA VFYTIT—X
EWDIBEIL. 220kQD T ILT Y TR A REIRT S
CENBWHERSERLYUFET, BIHENZNIEIEEE
TIIHBND. FISFAEDBEUER IS LTI IR
T HYBEEREETD TS )= a3 TIHERED
BENES<TDE, /A XAWMHEZRETDIENTE
x99,

DPEWKR— FDIBEDR 5 HDERE

RV HAAToavaBRUCBE. ZNIEESER
HAICERE LI NTOR— MIBREhE T, 10ED
R—bDPWMT A Z)LIIBEDEBRICIET SN
A= bRICDINET(K3), ZDAMEZEIST10ESLY
DBOR—-MAEBRENDELTEDNDIBEEIETR

R—bZRLEYERY— MIBICEIWHTD I LIS
SOTCRBELTDIENTEFY, SEADEERN—
WELETDIHFEEIF. PO~PTZBRL TS £D
TDIEICKY, INTELDIEPWMR Y — MIEZ
BOILIBDNHTY, MEDEERLNZRLEET D
mald. PO. P2, P4, P6. &/fcldP1. P3. PS5, P7%
BEIRLTLEE W, ZNUIFPWMR Y — MIBH S EE
ICB2NDTY, —MBICIE. PWMR Y — MMIED
AJREERYEEBICHED LD IS NIR— M ZEIR
LTS, 2D EICKY . BR—-MDETFER
NODERERNRBEICHESNE T,

vy bIOU/S 2 (run)Eih
MAXG966/MAXGOBTh oD vy NI DV /Z %
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Dy NIDUICABES, BEPNIC/NTIERYFT,
R—=PFDEAL DR IEOXO0DEBICEHRET DE. N
SHEDERITAVIBEBERTE—RELZFT(XRO),
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MAX6966/MAX6967
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IEDEEFT, ZNEZEDR—NDRY T4V IIEE
BARN. 220kQD T IV THICE > TitieET D
BARAIVERENWERZVILEDETENDTY,

YU RNIODUE—-RTIE. HAORBMODEERLE D E
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£DT. XKBROEHBLEDDLSB20mAZB X 28T
HEERENTB/=DICESIIENTEET, Flxld. 70mA

CTEREIT S EZETHHBLEDEE X TAEZ L £ D,
ZDOLEDIZHF)ICHEHE L PO, P1. P2, RUP3%
W2 EIZKDT, BRETDIENTELZT, DA
D3 DDR— MIBAXEBRCPOMA)IZL T, GEtH70mA
(2T B=DICFEYIDR— M Z2EEROMA)ICHER L T
<I2& e ZDADDR—MIL T ZXFZ0x0BZERINT
TEIDERAA T VA TEBFICHIHTDIENTEEXT
(_;EG) %Hjjj/—ﬁ_h‘i%um%”ﬁﬁéhtb\éﬁ_@ BEIS
BERNEZRIETDICHDICAFICAA Y FITDIREL
BN EZFELTHEEZ T,

EBRICDIVT
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1REEN{EEliE
+3.3V
I +5V +5V +5V
— - D1 D2 D3
n
— maxim | YN G 5V 5N 5N 59 58 5
‘ MAX6966 PO
SCLK—- P
P2
MOSI—={DIN P3
MISO (~&——]DOUT P4
CS—CS Eg
P7
P8
- Py f——aL0GIC INPUT
=
EVERE
TOP VIEW 3
S
S22 & "
S RCHEUEE SeLk [1] 16] v+
PR , s [2] [15] o
—
DN 135 e o (3] s |14 poutose
V| Mmas s P [4] MAX6966ATE i3] po
Sk [157 1 MAXG9STATE | L 6| 6N po[5] MORTATE 1o e
— b--- 1 oe---
CS [ 16 :\___________J: L5 | P4 p3 [6 ] [11] p7
.'1 PIREIRD P 7] 0] 7o
= E: '&: = GND [8 | [9] P
THIN QFN QSOP
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AV o547 I3 L
«—| RAMP-UP/RAMP-DOWN
CURRENT REFERENCE  [% ConoLs
| A
PO
P1
INTERNAL PWM CONTROLLER | P2
OSCILLATOR | -
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P4
k. P5
A : P6
0SC —H#| EXTERNAL CLOCK INPUT | | i P
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’_> P9
CONFIGURATION |
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CLK >
i - 4-WIRE SERIAL INTERFACE
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F v 71EH
TRANSISTOR COUNT: 14,865
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MAX6966/MAX696

PWMiZEEBFIZIAN :
10— FEERLED FSA/YEI/OZ /v

(ZOFT—5—MIBEIN TSNy T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

28

- N
100, 000

+ 00 T00e
. ‘—)e) B‘H'—EA e O
rAl ( jﬁic
: BRI

INCHES

MILLIMETERS

QSOP.EPS

DIM| MIN [ MAX

MIN MAX

A | .061 .068

155 173

Al | .004 .0098

0.102 0.249

A2| 055 .061

1.40 155

B | .008 012

0.20 0.30

.0075 | .0098

0.191 0.249

SEE VA

RIATIONS

150 [ 157

381 [ 399

.025 BSC

0635 BSC

.230 244

5.84 6.20

.010 .016

0.25 0.41

016 .035

041 0.89

SEE VA

RIATIONS

R|Z|IC|5| (o |[M|D|O

oc [ 8°

[0 [

VARIATIONS:

INCHES MI

LLIMETERS

MIN. MAX.

MIN.

max. [N |

.189

196 4.80

498 [16]aB|

.0020 | 0070 | O

.05 | 018

337

344 8.56

874 |eo[an|

.0500

.0550 | 1270

1.397

.337

.344 8.56

8.74 |24]AE]

.0250

.0300 | 0.635

0.762

.386

393 3.80

28]ar]

9.98

RACIACIRCIZE]

.0250

.0300 | 0635

0.762

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.
3>, CONTROLLING DIMENSIONS: INCHES.

4>, MEETS JEDEC MO137.

DALLAS /UK VI

SEMICONDUCTOR
PROPRIETARY INFORMATION

TITLEs

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
DOCUMENT CONTROL NO. REV.
1
E A

APPROVAL

21-0055

MAXI N




PWMiEEH#IR &
107K— FEBRLED FS5 14 /& I/OT /NS
NYT— (5RE)

(ZOFT—5—MIBEIN TSNy T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

&
—oo— A %
= [ [&]o10@c]ATE] I
A\ woex AREA D22 PIN #1 1D ;
(0/2 X E/2) N [
T c
—
I =N T 59
E2/2 X
2
(NE-1) X [E] ! E2 S
i l s
I 1
'
2« [E[EE[ H 2 ¥
| DETAIL A i
[ L
2x[]0.15[¢] 2
0P VIEW vo-n X
BOTTOM VIEW
G 2
[/Io.10]c (R IS OPTIONAL)
! ! ! \ !
L il |
t t
T ——
EVEN TERMINAL 00D TERMINAL
DETAIL A
D
IDRALLAS JWLAXI/VI
PROPRIETARY NFORMATION
M= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
SIDE VIEW AR W 3
1
‘ 21-0136 ‘ E ‘ /2
PKG 12L 33 16L 33
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 |29 | 300 | 310 | 290 | 300 | s.10 T12331__ | 095 | 110 | 125 [ 0.95 | 110 [1.25 | 035x45° | WEED-1| NO
£ | 290 | 300 | 340 | 290 | 300 | 210 T1233-3__ | 0.95 | 110 | 125 [ 0.95 | 110 [ 1.25 | 035x45° | WEED-1| YES
e 0.50 BSC. 050 BSC. T16331 | 095 [ 140 | 125 [0.95 | 110 [ 125 [ 035x45° [weED-2[ NO
L [o4s] oss Joes | 030 ] 40 T oso T1633-2 095 110 [125 | 0.95 [ 1.10 [ 125 | 0.35x45° |wEED-2| YES
N 12 16 T1633F-3 | 0.65 [ 0.80 | 0.95 | 0.65 | 0.80 | 0.95 | 0.225x45° | WEED-2| NA
ND 3 4 T1633-4 095 | 110 | 1.25 [ 095 [ 1.10 | 125 [ 0.35x45° [weED2| NO
NE 3 4
At | o] o002 Joos| o [ o2 oos
A2 0.20 REF 0.20 REF
kK Jozs] - T - Toas] - T
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.
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.
/\ 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 M0220 REVISION C.
[
(DRALLAS WIAXIVI
PrROPRETARY R ORMATION
™= PACKAGE OUTLINE
12, 16L, THIN QFN, 3x3x0.8mm
oL o 2
2
‘ 21-0136 ‘ E ‘ /2

- = - P T169-0051 R RE#HBRX BREFRA3-30-16 (KUY 1EI)
LFIN- IV KRSt TEL. (03)3232-6141 FAX. (03)3232-6149
VFEUVAERDIIVFUVLAERERBICHAZTNEERUANADBROERICDWNTC—IEEEZGVHIRTE T, BRIFFSAIE AEBEEINTNVEE A
VFLSHEEYSELR<KERRVAEHRZZEE T DIEMNEZBEBRLE I,
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