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MAX6964
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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)

Ve -0.3V to +4V
-0.3V to +6V
-0.3V to +8V

DC Currenton O0to O16 .............
DC Currenton SDA..........ccoooo. .
Maximum GND Current ........c...ccooeeiiiiiiiiiiieceee e

Continuous Power Dissipation (Ta = +70°C)
24-Pin QSOP (derate 9.5mW/°C over +70°C).............. 761mwW
24-Pin QFN (derate 20.8mW/°C over +70°C) ............ 1666MmW
Operating Temperature Range ..............ccc........
Junction Temperature.............
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+ = 2V 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+ 2.0 3.6 \
Output Load External Supply
Voltage Vext 0 ! v

SCL and SDA at V+; other Ta=+25°C 1.2 2.3
Standby Current o
) I+ digital inputs at V+ or GND; Ta =-40°C to +85°C 2.6 uA
(Interface Idle, PWM Disabled) PWM intensi trol disabled
intensity control disabled [ T, = Ty to Tvax 33
SCL and SDA at V+; other Ta = +25°C 8.5 151
Supply Current N ) > S
I+ digital inputs at V+ or GND; Ta = -40°C to +85°C 16.5 uA
(Interface Idle, PWM Enabled) ) ) )
PWM intensity control disabled | T = Tain to TMAx 17.2
Supply Current fscL = 400kHz; other digital | TA = +25°C 50 95.3
(Interface Running, PWM I+ inputs at V+ or GND; PWM Ta =-40°C to +85°C 99.2 uA
Disabled) intensity control enabled Ta = TMIN to TMAX 102.4
Supply Current fscL = 400kHz; other digital | TA = +25°C 57 110.2
(Interface Running, PWM I+ inputs at V+ or GND; PWM Ta = -40°C to +85°C 117.4 uA
Enabled) intensity control enabled Ta = TMIN to TMAX 1221
Input High Voltage v 0.7 x vV
SDA, SCL, ADO, BLINK, RST IH Ve
Input Low Voltage Vv 0.3 x vV
SDA, SCL, ADO, BLINK, RST I Ve
Input Leakage Current )
SDA, SCL, ADO, BLINK, RST IIH, h | O <input voltage £ 5.5V -0.2 +0.2 HA
Input Capacitance 8 =
SDA, SCL, ADO, BLINK, RST P
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ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuit, V+ = 2V to 3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Tao= + 25°C.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = +25°C 0.15 0.26
V+ =2V, IgINK = 20mA Ta = -40°C to +85°C 0.3 Y
TA = TMIN to TMAX 0.32
Ta = +25°C 0.13 0.23
Dot Low Volage VoL |V+=25V,IsiNk=20mA | Ta = -40°C to +85°C 026 | V
TA = TMIN to TmAX 0.28
Ta = +25°C 0.12 0.23
V+ = 3.3V, IgINK = 20mA Ta = -40°C to +85°C 0.24 Vv
Ta = TMIN to TMAX 0.26
Output Low-Voltage SDA VoLSDA | IsINK = BmMA 0.4 \Y,
PWM Clock Frequency fPWM 32 kHz

TIMING CHARACTERISTICS

(Typical Operating Circuit, V+ = 2V 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

Serial Clock Frequency fscL 400 kHz
Bus Free Time Between a STOP and a START i 13 S
Condition BUF ’ H

Hold Time, Repeated START Condition tHD, STA 0.6 us
Repeated START Condition Setup Time tsu, STA 0.6 us
STOP Condition Setup Time tsu, STO 0.6 us
Data Hold Time tHD, DAT | (Note 2) 0.9 us
Data Setup Time tsu, DAT 180 ns
SCL Clock Low Period tLow 1.3 us
SCL Clock High Period tHIGH 0.7 us
Rise Time of Both SDA and SCL Signals, Receiving tR (Notes 3, 4) O2?C+b 300 ns
Fall Time of Both SDA and SCL Signals, Receiving tF (Notes 3, 4) Oz?gb 300 ns

) e 20 +

Fall Time of SDA Transmitting tF.TX (Notes 3, 5) 0.1Co 250 ns
Pulse Width of Spike Suppressed tsp (Note 6) 50 ns
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TIMING CHARACTERISTICS (continued)

(Typical Operating Circuit, V+ = 2V 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
Capacitive Load for Each Bus Line Cb (Note 3) 400 pF
RST Pulse Width tw 1 ns
Output Data Valid tpv Figure 10 5 ns

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

Note 2: A master device must provide a hold time of at least 300ns for the SDA signal (referred to V| of the SCL signal) to bridge
the undefined region of SCL’s falling edge.

Note 3: Guaranteed by design.

Note 4: Cp = total capacitance of one bus line in pF. tr and tF measured between 0.3 x Vpp and 0.7 x Vpp.

Note 5: IsiNnk < 6mA. Cp = total capacitance of one bus line in pF. tgr and tF measured between 0.3 x Vpp and 0.7 x Vpp.

Note 6: Input filters on the SDA and SCL inputs suppress noise spikes less than 50ns.

7|E2xol EXt EM

= = (=4

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
STANDBY CURRENT vs. TEMPERATURE (PWM DISABLED; fsgL = 400kHz) (PWM ENABLED; fscL = 400kHz)
10 — - 70 o 70 o
o Vi =36V 2 E 65 i =
— g g T g
. PWM ENABLED/// g 60 p— gg Y :
= | & I B— z 5 V=36V
2 7 = = V+=36V 2 —
g 03 I Z w0 4 Ve
= ( P _ 5 | ® S 35 T
=} [ N—" V=2V 3 Vi=27V 3 1 —
& 4 [ —wvi-27v | PWMENABLED ] > 30 — > 30 =~
= PWMENABLED | | | v+=36v| & W £ Ve=2y
N P v M | @ VeV 3 2
2 Vi =2V Vi =27V
2 | PWM DISABLED- PWM DISABLED— DISABLED] 15
10 10
1 5
0 0 0
40 2510 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125 40 25-10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
PORT OUTPUT LOW VOLTAGE WITH 50mA PORT OUTPUT LOW VOLTAGE WITH 20mA PWM CLOCK FREQUENCY
LOAD CURRENT vs. TEMPERATURE LOAD CURRENT vs. TEMPERATURE vs. TEMPERATURE
0.6 = 0.6 —————— P 1.050 -
Jg ALL OUTPUTS LOADED £ ‘ ‘ /If
= g = g 2
— 05 g — 05 g = 1.025 V=36 L ;
= Ve=21V |+ = = ]
(&) L1 S > LT L1
= 04 —V+=2V — - = 04 £ 1.000 L—
a e — a = T |~
- — ///// - it // L
g 03 — — g 03 Ve=2V £ 0975 = o
e e = 4 s T
E — | Vi =36V E —— [ —— S
E 02 : £ 02 ——— S 0950
o o "] =
= [ =
S 5 04 | £
g o £ 0 Vz2 v | Vi=36V] 0.925
\ ‘ NORMALIZED TO V+ = 3.3V, Ta = 25°C
0 U 0900 f L N i L f f N
40 -25-10 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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12 E2I S5t 54 (71%)
(Ta = +25°C, unless otherwise noted.)
SCOPE SHOT OF OUTPUT PORTS SCOPE SHOT OF OUTPUT PORTS SINK CURRENT vs. VgL
. . - MAX6964 toc07 - - - - - - MAX69§4 mcl‘;ﬂ 035 ‘ ‘ ‘ .
MASTER INTENSITY SETT0 14/15 MASTER INTENSITY SETTO 1/15 ONLY ONE OUTPUT LOADED £
: : : OUTPUT 1, Coo b ] JouTteuT 0.30 - E:
IS SRR AURRAIK v
Pk At AR A R 0.25 y
OUTPUT 1 INDIVIDUAL INTENSITY OUTPUT 1 INDIVIDUAL INTENSITY 7
FSETTO 1/16 T SETTO 1/16 _ — 20 /)
: A ‘:: + E,S | V+:2.7V>4/ v v
o I = 015 | | =38
; T ‘ OUTPUT2, : ‘] H {ourpur2 V=36
' TLILELELLLTY 2vraiv | . L 2viaiv 010 7
OUTPUT 2 INDIVIDUAL INTENSITY OUTPUT 2 INDIVIDUAL INTENSITY
fSETTO45 SETTOTS/6 i 0.05
. H H T N T S [ [PEPE ST UPUPITEE SPSPEPAPI SPRPIPITIE SREPITE SPUPUUTNE ST SPUPIPEPE SPUPEPRPE ST 0
2ms/div 2ms/div 10 20 30 40 50
SINK CURRENT (mA)
B oy
H -
23 s
QSOoP QFN
1,4-11,13-20 | 1-8,10-17,22 00-016 EZHZE 7V,50mA ZZol gt =l &3
5 o4 RST 2l Al U2 HEH 220/ H2-M OB 0| A 7} A A& 17 C|HFO| A7}
oY 2l Mot s et A Ef7E E
3 23 ADO FA QY U0l A S 20|28 FAS MHSHCE GND, V+, SCL, SDA O
HEHAM4MNE2EE R 2 F M 5 ULCEL HEA ’E.E
12 9 GND X X|. GND El 22 350mA 0| & A 35+ X| &£ 0oF stC
21 18 BLINK YHELE HBENMOLI HE o2 248 = U
22 19 SCL PCse a2 4y
23 20 SDA 1°C & &t =/ & | 0|E] 1/O
24 21 V+ ZXEIE ZF MR 0047uF M 2tal 7/ A EZ 0| 5 V+ S GND 2 HEO|Tj AtC
— Pad Exposed Pad | o 7|X| @ He| =& 1f = GND off & ZstCh.
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MAX6964= FX| MF 7t 350mA 0 EHstE22 2ZE 1774
E20 SA0 20mASE A3 £ Uk 2@ 12
MAX6964©| 2 X8 HO{ZC} 0| 2 A of
CIZEY0l 25 50| (28 29 X e S 0| S3Hx Yo H
stol m e A)olct

=28 xllojet LED HE

AE{ 7} 00-0152] 1674 &2 2|
g MESICH (E 6). 0| S XA B

52 AI5HK $S WMo ZE 22 Hojstot M
M A1 8 K| AE 7L &
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10
1)}
g
£ 0
0z
x o
i)
Ral

g |

OUTPUT
PORT
REGISTER
DATA FROM
—{oa}- output PorT
SHIFT REGISTER | pesisteR oA -
WRITE PULSE —{Ck 64’ Q@
GND

T8 ZEBHO ZE 32

) 2 AZEY O KO (T4 HXIAE O HY BT
B1)2 0|8 sHM S0 M YN0 HKIAE Y M
M1 BXIAE B B ICH(E 4).

178 201 0162 74 A XIAE 9 2HES
S0 CH2 1674 BT OHETIXIR Mef £
ElCt(H 4).

BLINK 220 23 g 74 x|AEo ¥ A

o

i e

x|
HIES S5 YIS Y 4+ AUC(E 4). 1222 H 7|50]
Lestx S U BLINK Y2S HE 23 Y3 (GP
EE)OR 08 4 Urt

PWM Z= Alof
MAX6964 = &2 32kHz LHE A 0|E{E 0|23l M
LED Z= M OE ¢l stPwM EtO|Y S M &stCt pWM Z =
M o7} Ztzto] & =of s 7t 5512 2 MAX6964 = o I §t
ZEOIPWMLED 75 % 22X g 22 &2 HaE
2 ot (E 8). PWME MA XS Z A sIH ZE &0|
HH MEf7E =0 LS QA O0|E 7} 0|2 X o2
MAX6964 & &f M= 7t & A SHEI O
PWM Z = M 0= 4-H E Ot AE MOQt4-HEINE MO E
o|stCH(E 113 & 12). 4-HE OAH Moo= 2E
PWM 7ts €38 MM Ho 2 16t AIZ =HSict OtAH
Hols 2t HAZ S PWM Al ZHZEZ9| 1/1501 M 15/156 2
AEE 4 QA WY MY HA 4-HEZ 7THEH, FE
ALO| 22 DtAEH MOl AFE AIZE =220 1/16 0| A
15/16 2 2 A H & o Lt
DEEZH ZE thai PWME S L5 HF™stk= A E2
Aol Mo ME T MAH PWM MO E o|2ste 2 M X Of
ATDEQOE ZtAastE £ o, olif= 240 A Z =
Mo 7t 7t s Stct (B 81 & 11).

-*—
tsu DAt
tHD,DAT

tHIGH

START CONDITION

REPEATED START CONDITION STOP START

[

tsu,s10

CONDITION ~ CONDITION

T B2 XrMIEt2- & & 21 E{m| 0] A EFO[Y
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H2) ot ol
EJt OxFF U422

MAX6964 2 Y X|AE{ HOIEE Z &

E AHEXTRAML2 2 0|8 & UL
RST YHO| 2R = WHIIH 0= Hf
2| M ECt (7 3).

7] 2=
Z| & QI E{H 0| A 7} R &5 (idle) A Ef0| T PWM Z = H 07t
0| 8 =|X| o™ MAX6964 7t At E 2 7| 2 =7}t = Ch,
PWM Z = A 07} O| S E[H L& PWM 2 A 0| E{ 7t 2t &
ste2 S MFJL otxict XE QA molAT &#E
(active)5t ™ CHZ 12C £ 30] 29t Ot &7HX|I2 MAX6964 7t
REXMSE 2L EGOSIER X ME I ZOFZICH

SV — — ——1

START STop
CONDITION CONDITION

223 AIRY EX =

" DATA LINE STABLE: CHANGE OF DATA
DATA VALID ALLOWED

J84 HEHM

O

START CLOCK PULSE
CONDITION

FOR ACKNOWLEDGE
soL _\_/w 8 9

SDABY
TRANSMITTER _\\ / X QD( /
SDABY — K
RECENER S » \__/

ol

I gs

0

25 X

Holset17-58 LED
L£2toj/GPO

Z]= PlE{ajjo] A

g of =24
MAX6964= 12C && 2-M AEIolAE Sall HOIHE
Fag= &80/ 2 ¥X|o|ch o] Qe olA= X & O O|E
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St7Lt e OtAH AI*E“°I OFAE7E 7 =321 SCL
£HS0/85HH SCLA4.7kQ el EA Mol Estct
Ztzto| M&2 OLAE JF w#stE AE = (18 3),
MAX6964 2| 7HIE &30l FAR/W HIE, 3 X|AH
F A HIO|E, 1HIOIE 0|2l OlO|E HIOIE, X =
(12 3)ez2 TMEL}

HH

AlEH U Hx| =71
QI Bl Of *7r APREIXI ot o™ SCL 7t SDA = 5 stolo|ct.
OtAE 7} &S AIESt2{H SCLO| 5tolY mf SDAE
StO|0M 2R 2 B o{Lia{ M START(S) = 712 &l shct.
OtA E 7t €8l 0olE2 412 Ot 2™ SCLO| e
0 SDAE Z20|M 30| 2 iow STOP(P) =
stch J2f{H HAZE OHE MEo o8 =
(O3 3).

[o]]]
-
o
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t

HJIO

o
I o2

]

HE H&
of 23 ZA0 et o 0|8 B EZF T &E T SDA 2| Ol O|E| 7t
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52 HEE 23dg 9 HEEM 4X0| 0| HHES
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1. MAX6964 F4 M

DEVICE ADDRESS
PIN ADO
A6 A5 A4 A3 A2 Al A0
SCL 1 1 0 0 0 0 0
SDA 1 1 0 0 1 0 0
GND 0 1 0 0 0 0 0
V+ 0 1 0 0 1 0 0
E2 YXAH FA Y
REGISTER ADDR(EhSei)CODE AUT/?IIJ'\::)CI:RFI‘EESI\QENT
Blink phase 0 outputs O7-00 0x02 0x03
Blink phase 0 outputs 015-08 0x03 0x02
User RAMO 0x06 0x07
User RAM1 0x07 0x06
Blink phase 1 outputs O7-00 Ox0A 0x0B
Blink phase 1 outputs O15-08 0x0B Ox0A
Master and global/O16 intensity OxO0E —
Configuration OxOF —
Outputs intensity O1, O0 0x10 0x11
Outputs intensity O3, 02 Ox11 0x12
Outputs intensity 05, 04 0x12 0x13
Outputs intensity O7, O6 0x13 0x14
Outputs intensity 09, O8 0x14 0x15
Outputs intensity O11, O10 0x15 0x16
Outputs intensity 013, 012 0x16 0x17
Outputs intensity O15, 014 0x17 0x10

S HEE ddsif f MAX6964 7t Df*HE &g W=
DFAE17P—¢—A._|§OI 2 027 S HEES 4 dstot

g2 o2 F4
MAX6964 = 7-HIE 20| £2|0|2 FAE 0| Satct (18
6). 7-H| E 20| 2 F A0 0| 28H HE=R/W H| E0|Ct
87| gl RW HIEJt 2200, 27| HFolH ol
olct,

MAX6964 22 0|2 ZA 0| 28 (A5), 3t (A4), 48 (A3),
6 (A1), OHX|8 (AO) HIE E OJJHI'-H 0,0, 0, 00|C
sH0lEFAAAA2E T4 LHADOO 2la &2 ™= CH
ADOS GND, V+, SDA, = SCLOj| HZ & £ Qlct.
MAX6964 = 4 7} X| %aﬂOl_ F A7} IHs it (E 1) a2

MAX6964 2l 7| HlA| x| &4
MAX6964 0l A 7| 2|8l A= MAX6964 2| &a|0l2 F A ot
002 MYBR/WHIE, ZAZH1HIO|EOIYO HHE NS
SOk Btct, Metmh H bfo| E= ¥ HiOI S0/t FY bio]
E= It HI0|ES MRS 1f 0] HIO| ES MAX6964 ©f
A xlAaE o 7| B8 X5 xlﬂoftr(ﬂz) Y& HO|E
Zol Xl g3Eo| X =H MAX6964 7 HE HIO|EE
X & stk
Y& HIO|E 0|2 0ff A E HIO|E= 2= o0& HO|
olch, A¥ A ool e Blo|=S By B0l £t x|

r9£ [m
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COMMAND BYTE IS STORED ON RECEIPT OF
STOP CONDITION
ACKNOWLEDGE FROM MAX6964—+

— D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8

A A A

»
|

w

A

T T T
SLAVE ADDRESS
| | |

T T T
COMMAND BYTE
| | | | | |

0
| |
R/WJ

A
ACKNOWLEDGE FROM MAX6964J

ACKNOWLEDGE FROM MAX6964

ACKNOWLEDGE FROM MAX6964

HOW COMMAND BYTE AND DATA BYTE MAP INTO
MAX6964's REGISTERS

D15|D14|D13|D12|D11|D10| D9 | D8|

|D7|D6|D5|D4|D3|D2|D1|D0|

ACKNOWLEDGE FROM MAX6964—* A

T T T T T T T T T T T T T T T T
| S | SLAVEADDRESS | 0 | A | COMMANDBYTE | A DAABVIE A | P |
_ A 1 /
R/WJ BYTE
AUTOINCREMENT MEMORY ADDRESS
88 FH L Y O OJE HFOIE 41
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
\IAXCOGLS REGISTERS D15|D14|D13|D12|D11 |D10| D9 | D8 | | 07 | D6 | 05 | D4 | D3 | 02 | D1 | Do |
ACKNOWLEDGE FROM MAX6964—* A
T T T T T T T T T T T T T T T T
| S | |, SLAVEADDRESS 0 | A | ., COMMANDBYTE | A L N A | P |
_ A N A
R/WJ BYTE

AUTOINCREMENT MEMORY ADDRESS

229 nl o O]E] HFO|E 41

WRITE TO OUTPUT PORTS REGISTERS (BLINK PHASE 0 REGISTERS/BLINK PHASE 1 REGISTERS)

scL MBS\ B\Y ; 1 1

SLAVE ADDRESS ! COMMAND BYTE ‘
SDA[STA6 JA5 [A4TA3 A2 JATJAO TO LA 0T OJOJOJOoJOo O] 1] AMSB DATAT LS [+ A [MSB DATA2 [SEIATP]
3 3 ? A
START CONDITION R/W ACKNOWLEDGE FROM SLAVE ACKNOWLEDGE FROM SLAVE ACKNOWLEDGE FROM SLA\/E—;— STOP
; ; L 'CONDITION
07-00 : : X DATAT VALID :
‘ ‘ — Ty iy
015-08 X DATA2 VALID
tpy— ~-—
2210 M 7|EFO|E) CFojo{ 224
MAX6964 2| i 2 2| X|AE O X ZECH(OE 8). XS 71 HA| X| E4
2 B HOIE FAJ XAIS22 SIIStEE X HE MEE HY HIOIEES MJ| TA HQEEZ 0|28 S0
ol ®o| of2f 74 HO|E HIO|E7t M& =™ 0| Hto| MAX6964 9| LHE XX Ha HO|ES XA ZOIEZ 0|8

EJ7FMAX6964 2| 0|2 LHE 3| X|AE{off M &SCt (23 2).
£ ZE Y XA (MY M0 HKAH E= HE A4
1 X|AE)0f gt M7|ctol{a ™ 2 22 101 2t
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3 M MAX6964 2 218 4 UCh M 7|ollA 2 Op & 7Hx| 2 of
HlOlE HHO|ES 9IS mjojct EQIE7 XS 02 Z U}
(B 2). d2oz Q7|2 Yl HA M7|2 3N

N
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MAX6964

Zc 285 17-58 LED
L£2}oj/GPO

MAX6964 2| H3 HIO|ES T AM3sof stct (23 7). 13
HOIAEI HHHOEW M X ™S FAL 2 X|AEO N
HH W O|0| E| HIO|EE U= ZH2 2 MAX6964 22 Ef n 7H2|
450l HHO|ES HS 4 Uch 47| o HY HtolE
FAABLZ B7HEU S 2 2 read-after-writer A5 S
SlsH A B Ho|E0| A S | MsHor Stot(E 2),

C}= OrAEl S&
MAX6964 7t Tt S OtAE7E S2fshs 2-4M A IOo|AE
0| ettt MAXE964 & 2= OhAE{7 MAX6964 o F= A
ZOHE A5t 47|24 0] XM CIOIEE Fdt=
7l Atolof HEMo 2 ARt EHE S LA soF BHCH(E 2).
Ol= 1% OtAE 7k MAX6964 2l FA HQEE AF
20|12 OB E H7| MY U 2H OFAE 7L HHAE XHX|
4 7| WfZo|ct ofuj 2 OrAE 7F MAX6964 2| =
ZOHE HGAFIH 1M OFAHS X|HE SHIITH LS
HIXIOIA HIOIHE 7t E & ULt

M
2

b

ol

o b1

MAXG964 off M HE & F A
8= U ofCh 2 & of 2f X| AF

x| 2|4

= MEE 22 dolch o Yo 22

O|HRST 7t =2 QI E{m| 0| A ofl M MAX6964 0f| CH 5t EH xH

NS A75ID HE YXAEE OY H 2|M ot SUSH HEI2

FMsict (7 3). 23 ChS MAX6964 7+ 21 & QIE{mo| A
Ol MSTART = 710| M & 7| E 7| CtEICH

M 2%

=73t ot
ot 2 Ho| Lt RST 3ol 222 W3 ot 2 & o
g XIA E 7t 2| Alz| 7 MAX6964 7t tf 7| 2 =7} = Ct (& 3).
oY dHY e 2 £30| 22 50 (2 EY
X g o|8stXl 42 sto] Ym BHA )7L =11 PWM
242 olE ¥ E 7|50 EXIECHLRST Y HE ot =40
NOR Yoz 0|23MH ZE LED (2= 7|EH) 8357t
QIJtE D ClHIOAZI S AR E X A SfetCt

i 1T o

_,_
-

S

7Y HX|AE
T4 HXIAES 0|88 PWM ZE 2C U HY SHS
MH5tT, 016 FUS HSAIFIT, BUNK &3 23 2 #ig
A0{ S 4 UCH(H 4).

10

HE 2L

MU BCO|H SHS HH QYO0 2 X AE St HEH LY
HAIAHZ SRS 4 Uch 2 MoiE SHE AN (BLINK
g) 2 Az EY0 Hol (PY XIAES M 28
Z21B)E 25 0|88 (R 4)
£ & EE X|IAH Mol 27| o2 ClAS 0| HES
D25 AT EQY 0l £ = XA S 0|83 015
IE AtO|S SRS ZMLED 51HE 2 M S 4 ULt
tob M M 1 B X|AE S OxFF 2 HH5HH BLINK
UAS =N XM YK YHCR 0|85HM 0l S
HE QYO0 XIAE O T2 IBE LED WES S Al YX|
Al s Qlth o] 71 SHFSHA BLINK &S PWM Al
22 PSRN LED MRS HAAA Hojg 1S
oM S 2 Qlr}

O =T M .

TN YXAEHS MH MY EfOIES MHESIH MH
Dot EYED (B 4) BY ZEE HYSH BE E
Zafa AEHQBLINK 20| EXOR & A ¢ Af0| A ™E| 1,
HE 4o dXAEHL BY A4 1 A XAFH 25HA
EZo|ZHECt (O™ 112t ®5).

7Y HRAEC MY MF SHIES AHY MY
SEIHAED (2 4) B 2ot HAEH B S
Zejdo| MEf7t RAS D M YAO KAL) HESR

£33 M of st

BLINKS| 22 HEfE 74 2 XIAHS S7|XE HE
Ef Zeia2 0|2 4 UCH(HE 4). 21322 HE 7|
0| 835tX| et= o E2/A 0] oA BLINKE F7HAQ!
g (GPhez o|l2g £ ct BLINKE GPI&2 0]
e 7+4 XA HE MY E2f0 EE &
HE 7|sS DXIAI7{0F SHot (H 4).

ol

2 ok oo mjo o

&L ol 0% ofF

HE 94 X AE

He 7|58 HXAFH S B 940 ol XA T} 16
£2(00-015)2 2= &|we ZHFCH(HE). Y758
MEStH SUst M YA 1 s XAEI Zo| o]}
(£ 7). 2% 50l iy 28 50| YWHAR MH
Stn, 2Xl2ok 292 MEI

Hol oA M XAEE Yow MM EE ZO0| ofLlat
BRI AE{0l MAE gto| YFict 1oe xE EYL
GIZE 98 Bato maty SEF X 2WoHLt oL
% Utk

1781 22 0162 7M 2 X|AE 2 2HERZ Hoj=
2 1670 52 ZEQ SUSHA B == Mo Hof
=i}
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ZF ’h _
2 X8 Ilset17-88 LED
£2tojH /GPO
E3. O 7Y
ADDRESS REGISTER DATA
REGISTER FUNCTION POWER-UP CONDITION CODE
(hex)  "p7 [ b6 [ D5 [ D4 [ D3 | D2 | D1 | DO
Blink phase 0 outputs O7-00 High-impedance outputs 0x02 1 1 1 1 1 1 1 1
Blink phase 0 outputs 015-08 High-impedance outputs 0x03 1 1 1 1 1 1 1 1
User RAMO OxFF 0x06 1 1 1 1 1 1 1 1
User RAM1 OxFF 0xQ7 1 1 1 1 1 1 1 1
Blink phase 1 outputs O7-00 High-impedance outputs Ox0A 1 1 1 1 1 1 1 1
Blink phase 1 outputs O15-08 High-impedance outputs 0x0B 1 1 1 1 1 1 1 1
Master gnd g!obal/O16 PWM QSC||Igtor |s.d|sabled; OXOE 0 0 0 0 ’ ’ ’ 1
intensity 016 is static logic output
016 is high-impedance output;
Configuration blink is disabled; OxOF 0 0 1 1 0 1 0 0
global intensity is enabled
Outputs intensity O1, O0 01, OO0 are static logic outputs 0x10 1 1 1 1 1 1 1 1
Outputs intensity O3, 02 03, 02 are static logic outputs Ox11 1 1 1 1 1 1 1 1
Outputs intensity 05, O4 05, 04 are static logic outputs 0x12 1 1 1 1 1 1 1 1
Outputs intensity O7, O6 07, 06 are static logic outputs 0x13 1 1 1 1 1 1 1 1
QOutputs intensity 09, O8 09, 08 are static logic outputs 0x14 1 1 1 1 1 1 1 1
QOutputs intensity 011, 010 011, O10 are static logic outputs 0x15 1 1 1 1 1 1 1 1
Outputs intensity 013, 012 013, 012 are static logic outputs 0x16 1 1 1 1 1 1 1 1
Outputs intensity 015, 014 015, 014 are static logic outputs 0x17 1 1 1 1 1 1 1 1
¥4, 7Y HXIAH
ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W > o
[ - = w
2| 3e iz | L |£3
CONFIGURATION o | 5K == © | o2 ¥ | 54
ok 3 a Z mZ
C= aI w
Write device configuration 0 X X
ConTguraton 0x0F BLINK | 01 | 00 G B E
Read back device configuration 0 0
Disable blink — X X X X X X X 0
Enable blink — X X X X X X X 1
s . — X X X X X X 0 1
Flip blink register (see text)
— X X X X X X 1 1
X =Don't care.
MAXIW 1
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MAX6964

3k 2 ots8t 17-58 LED
L2lojt1/GPO

24 14 HxAH((AX)

ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W > o
4 =
x5 5 =5 | 2 | g4
CONFIGURATION o | £R = o |8z | x | 29
J< lo) O = =
o =] == < mZ
(72 (@] O = | w
= m
Write device configuration 0
- - - BLINK | Of1 0o G B E
Read back device configuration 1 0 0
Disable global intensity control—intensity
is set by registers 0x10-0x17 for ports OO |
through O15 when configured as outputs, X X X X X 0 X X
and by D3-D0 of register OXOE for output
Enable global intensity control—intensity
for all ports configured as outputs is set — X X X X X 1 X X
by D3-DO of register OxOE OXOF
016 output is low (blink is disabled) — X X X 0 0 X X 0
016 output is hlgh impedance (blink is . X X X 1 0 X X 0
disabled)
016 output is low during blink phase 0 — X X X 0 0 X X 1
016 output is .hlgh impedance during . X X X 1 0 X X 1
blink phase 0
016 output is low during blink phase 1 — X X 0 X 0 X X 1
016 output is .h|gh impedance during . X X 1 X 0 X X 1
blink phase 1
Read back BLINK input pin status; ’ X 0 X X X X X X
input is low
Read baok_BLINK m.put pin status; ’ X 1 X N N X N N
input is high
X = Don’t care.
25 HE Mo
BLINK ENABLE BLINK FLIP BLINK INPUT BLINK FLIP FLAG BLINK OUTPUT REGISTERS
FLAG FLAG PIN EXOR FUNCTION USED
E B BLINK INPUT PIN
0 X X X Disabled Blink phase 0
0 0 0 Blink phase 0
0 1 1 Blink phase 1
1 Enabled -
1 0 1 Blink phase 1
1 1 0 Blink phase 0

X = Don’t care.

12 MAXI N




3k 285t 17-58 LED
L£2toj/GPO

6 2140 2 x| AE
__ | ADDRESS REGISTER DATA
REGISTER R/W CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write outputs O7-00 phase 0 0
0x02 OP7 OP6 OP5 OP4 OP3 OoP2 OP1 OPO
Read back outputs O7-00 phase 0 1
Write outputs O15-08 phase 0 0
0x03 OP15 | OP14 | OP13 | OP12 | OP11 ; OP10 OP9 OP8
Read back outputs O15-0O8 phase 0 1
27 .HE 41 HxAH
__ | ADDRESS REGISTER DATA
REGISTER R/W CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write outputs O7-00 phase 1 0
OXx0A OP7 OP6 OP5 OP4 OP3 OoP2 OP1 OPO
Read back outputs O7-00 phase 1 1
Write outputs O15-08 phase 1 0
0x0B OP15 | OP14 | OP13 | OP12 | OP11 | OP10 | OP9 OoP8
Read back outputs O015-08 phase 1 1
H8. PWM O{ E2|A 0| M AlLIE| 2
APPLICATION RECOMMENDED CONFIGURATION

Set the master and global intensity register OXOE to any value from 0x00 to OxOF.
All outputs static without PWM The global intensity G bit in the configuration register is don't care.
The output intensity registers 0x10 through 0x17 are don't care.

Set the master and global intensity register OXOE to any value from 0x10 to OxFF.
Clear global intensity G bit to zero in the configuration register to disable global
intensity control.

For the static outputs, set the output intensity value to OxF.

For the PWM outputs, set the output intensity value in the range 0x0 to OxE.

A mix of static and PWM outputs, with PWM
outputs using different PWM settings

A mix of static and PWM outputs, with PWM | As above. Global intensity control cannot be used with a mix of static and PWM
outputs all using the same PWM setting outputs, so write the individual intensity registers with the same PWM value.

Set the master and global intensity register OXOE to any value from 0x10 to OxFF.
Set global intensity G bit to 1 in the configuration register to enable global intensity
control.

The master and global intensity register OxOE is the only intensity register used.
The output intensity registers 0x10 through Ox17 are don't care.

All outputs PWM using the same PWM
setting

MAXIMN 13
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MAX6964

3k 2 ots8t 17-58 LED
L£2}oj/GPO

PWM Z= Flof
MAX6964 = S 3 32kHz LHE 242 0|6 E 0|&3al A
LED Z&= Hof Lt PWM E& DAC 22 7I|Et {E2|A0|M¥S
915t PWM Eto|ug A A Bict PWME 2E S20f of of
M EAEo = XA 4 Ut 0l F0s BE F30]
HH MEf7t =0 LHE PWM A 30]E 7} 0| B E|X| &2
D2 MAX6964 &= M F 7t z[ ATt ECt
MAX6964 = PWM &3 1t Z2[X| gle 22 &9
ZEo2E THE 4 Uck 22 PWM £ 20|
4-H|E B HO|7} S Slt (E 12). 2E Eo
PWM M3 018 # i A 2= Mol S 0I8aHA &2
S A0 HO{ S 4 UCH(E 11). B 82 s ol Z 20
O [t MAXE964E M H3He Wi g HoiETH

lo
-
B

o ng
Moy

r moror ror

PWM Efo| &
PWM | 0f = 240-Et Al PWM AtO|22 M &, 0= 15
CHA| OtAE 2k EIYERCE FE2ECH ZHZHe| OtAH
A= EfRLER0/ 16 A PWM AtO|E22 M ECH (O
12).

DIAE ZEE AOER EX
ANZHel 1ol M 15 Bt a2 o2 MEstct (18 1
14, 12 15) (2 11).

7t £20| MY 4HE ZE HOS DA ZEolM XF
SHEFQI AR S0toh RSB 748 X of = 1/16.0fl A 16/16
TE16 A2 == 0| 7S Bict (B 12),

a2l 16, 2317, 12 182 MY L= Mol MM o=
HO{AC) Y £ MA AN 0|8 & U= L) gt
16/160ICt. O Zto 2 MFstH 20| OtAE HO{S
SAGHT Y MY YN HXAH HES X U
m2ch 121 £ 2PWME 0|6kl 2E 2alxl g
xS0 Hch

oy

HE il st PWM ZH= xlof
HEZS HXAZIH (E 5) PWM 2 AlZtofl ME &0
BIXIAE L2 S 2 X glHWs AP (He). £
HHE M 0 MXAH HEEOQO T 12 MAHEIMS 0o
S0= HOo% ZCH EHHEE 022 M HstH 1/16 FEI
Ol &M 27X[16 A ZLEDE &S 4 U2 LIPWM
ZE HOE 0|S5tH 2™ 2T = 0|28 4 gict &3
HEZ 12 M™5H 2™ 20 15/16 FE|IHX| 16
SAZRIEDE ZE®E 5 UL

&Y 4F 511 PWM 2 Ao
BLINK ENABLE FLAG E HEZS M-6IH (E25) 8 &40 XA HE ¢4
BLINK FLIP FLAG B 1 XA 7tSHY HE 42 PWM 2 AlZHol 2t &2 9
EXHS AP (HEoeo H7) SH ME A4«
HANAH HEEOELE12 MMM S o st 104
ZCt LEDE 20t L2 ZHtE2 E&= ChYst 510 /2R
BLINK PHASE PWM Z =2 E3& 4 rt
BLINK INPUT REGISTERS
2811, BLINK 2 &
ONE PWM PERIOD IS 240 CYCLES OF THE 32kHz PWM
- OSCILLATOR; A PWM PERIOD CONTAINS 15 MASTER >
INTENSITY TIMESLOTS
14 15 1 2 3 4 5 6 7 9 10 1 12 13 14 15 1 2

6 1|2|3|4|5|6|7|8|9|10|11|12|13|14|15|16

EACH MASTER INTENSITY
TIMESLOT CONTAINS 16
PWM CYCLES

2 E12 PWM EFOIY
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HH/016 2= Ao
016 282 PWM g AHo0| 0|&== 4-HE= HA
4= MO Z0[EECH (HE 11). A HMoj= HEO|E O E
2AONME ZE S0l ST HES0|Estk= A E2
Aol M1771 HE AFE Y T2 A2 2M
PWM HFE ztAstetch TA d4F2 74 dXAHY
A A E2HIGE Ol 2HE = UATH(E 4). TA|
PWM MM Z 0|&5tH 4-HE OtAE ZE24-HE FH|
dEItEEeiM EE SHS8HE 2402 AZ M E &
ALCE

0.

x
Ssich By 23 233
| —
—

g PWM ®O{E 0]

N

IGH N 2 3 4 5 6 7 8 9 10 11 12 13 14 15 !

Y13 OtAE 2 =S/ 2EE

1234567891011121314@

I8 4 OtAE 2= 14162 8F

815 OrAE Z=E 15152 84 F

3 ZH 58t 17-58 LED
Lcalojt /GPO
EaiA0/M

£5 ¥y w3

SN AR EY MYS 0|E5tH 5to] JuHA =%
SOl 2 ZX|E|E M @2 Hete + ACL Mg S
i 7vel o HMYgout HZEE + ATt CMOS YHE=
QlE{molA S W= 220kQ 2 M etgtol A M
2020 2 U AL EHE AWMAEIE BSE 2l
ol e &5 AlZtol 2ot ofZ27AloldolM=E o H2
MegsolEd 3 UHTds SdAZE & ULt

LED #3575

RLED = (VSUPPLY - VLED - VOL) / ILED

o] 3Al0lA,
Rep= LED2F HEE A
VsuppLy = LED & ot
Viep= LED 2| & e
VoL2 llppE #8 th 2/ MAX6964 &3 2% T 0| CH(V).
lLlep= LEDOf| &ot= &2 MR 0|C} (A).

OlE £0{ 5V MZ2t0|E 0|83l 14mA 2 2.2V XM
LED & & &ot7] faid=REep=(5-2.2-0.25)/0.014 =
182Q 0| Cf.

MASTER INTENSITY TIMESLOT

12345678910111213141516’1_‘2345678910111213141516(

NEXT MASTER INTENSITY TIMESLOT

16 NE(E=TAH) 2 =E1/162 £F

MASTER INTENSITY TIMESLOT

NEXT MASTER INTENSITY TIMESLOT

J123

456789101112131415@1 2 3 45 6 7 8 910 11 1213 14 15(16

2E7 NG () 2= 15162 8 F

MASTER INTENSITY TIMESLOT CONTROL IS IGNORED

1.2 3 4 5 6 7

8 910 11 12 13 14 15 16

2 3 4 5 6 7 8 910 11 12 13 14 15 16

I8 IE(E=TA) 2 EE6/16c2 £

MAXIMN
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MAX6964

fr Mo OHT o 0F M

3k 2 ots8t 17-58 LED
L£2}oj/GPO

50mA oj&e| R5t MR 1S
20| L T HE WA LED 22 of 22| #0] Mol M= E S
S PO M 50mA Ol R5HE ST 4+ Ut
0| W= 50mA % 5t M ROt CF 2| A8 5LE2| &S 0|83 of
BtCh O 2 S0f 6V 330mW 22017t 55MAS A Stt B
018 TE517| A F Mo W S0 Was ¥
12 ST MY 24 X A of 23 Ko} £]2 2 00-07
| 08-015 B 9l0) A 528 Meysfof stct. 12w
10l SUSHA MOjECk 0162 Bot 3R AL
4 @Ik 016 2 CHE A XIAE7L Hofst o2
M RO E 4 gk
Ol E| H5HE AQHE U YW U A
HMEZEBH MAX6964E EE35t7| #lsl M
Ofl 21810]0f A CHO| 2= @1 Z3op BHc}
olece M3 MR AHEE Bt

u
()
u

[0 u¥ Ho J
ol

i FU
omN I} S |
o 0o
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o
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2
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ro IT

8 Hs

A

L

o
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-O
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Ofn
2
r
qu
N
0

ot M=2to] mejAbet
MAX6964= 2V~3.6V 32T 22 SEstch A6
0.047uF £ 0| &M ClHIO[A M =[=5 7HAAH Ot A ME
2t0| £ GND 2 Ht 0| IjA St Cf,

H9.PWM ZE 2% (HE&liH)

/10 36V
I o
0.047uF T
T X
= |
ue V4 00
01
SA le—-{5pn 02 | maratas
oL —{scL 03 T
1/0 —w={BLINK 04 |
. 05
10 —fRst 06
MAXIMN
MAX6964 07
08
ADO 09
— 010
011
012
013
014
GND 015

-

819 CIHEIE RSO CH0[RER S A PIE

OUTPUT PWM DUTY CYCLE LED BEHAVIOR WHEN PWM DUTY CYCLE LED BEHAVIOR WHEN
(OR OUTPUT BLINK PHASE 0 | OUTPUT BLINK PHASE 0 | o/ 1pUT BLINK PHASE 0 | QUTPUT BLINK PHASE 0
GLOBAL) REGISTER BIT = 0 REGISTER BIT = 0 REGISTER < 1 REGISTER BIT = 1
INTENSITY (LED IS ON WHEN (LED IS ON WHEN
SETTING ) 5w TIME | HIGH TIME OUTPUT IS LOW) LOW TIME | HIGH TIME OUTPUTIS LOW)
0x0 1/16 15/16 Lowest PWM intensity 15/16 1/16 Highest PWM intensity
Ox1 2/16 14/16 14/16 2/16
0x2 3/16 13/16 13/16 3/16
0x3 4/16 12/16 > 12/16 4/16 "
Ox4 5/16 11/16 2 11/16 5/16 >
0x5 6/16 10/16 £ 10/16 6/16 e
0x6 7116 9/16 2 9/16 7116 =
0x7 8/16 8/16 s 8/16 8/16 %
0x8 9/16 7/16 % 7/16 9/16 o
0x9 10/16 6/16 o 6/16 10/16 3
OXA 11/16 5/16 £ 5/16 11/16 e
OxB 12/16 4/16 v 4/16 12/16 =
0xC 13/16 3/16 3/16 13/16
0xD 14/16 2/16 2/16 14/16
OxE 15/16 1/16 Highest PWM intensity 1/16 15/16 Lowest PWM intensity
OxF Static low Static low Ffélénéinsgziigﬁozvsvly) i?;l%:;%g irsntpajzzzﬁz LED off continuously
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ZE X8

Jtset17-88 LED

L£2toj/GPO

E10.PWM ZE M3 (T 4%)
EXAMPLES OF LED BLINK BEHAVIOR
PWM DUTY CYCLE PWM DUTY CYCLE (LED IS ON WHEN OUTPUT IS LOW)
OUTPUT OUTPUT BLINK OUTPUT BLINK
(OR PHASE X PHASE X
GLOBAL) | REGISTER BIT =0 REGISTER = 1 BLINK PHASE 0 BLINK PHASE 0
INTENSITY REGISTER BIT =0 REGISTER BIT =1
SETTING BLINK PHASE 1 BLINK PHASE 1
Low HIGH Low HIGH REGISTER BIT = 1 REGISTER BIT =0
TIME TIME TIME TIME
0x0 1/16 15/16 15/16 1/16
0x1 2/16 14/16 14/16 2/16
0x2 3/16 13/16 13/16 3/16 on LED I o LED hiah
ase O: on at low intensity ase 0: on at high intensity
0x3 4116 12716 12716 416 Phase 1: LED on at high intensity | Phase 1: LED on at low intensity
0x4 5/16 11/16 11/16 5/16
0x5 6/16 10/16 10/16 6/16
0x6 7/16 9/16 9/16 7/16
0x7 8/16 8/16 8/16 8/16 Output is half intensity during both blink phases
0x8 9/16 7/16 7/16 9/16
0x9 10/16 6/16 6/16 10/16
OxA 11/16 5/16 5/16 11/16 Phase 0: LED hiah Bhase 0. LED |
ase 0: on at high intensity ase O: on at low intensity
OB 12/16 4116 416 12/16 Phase 1: LED on at low intensity | Phase 1: LED on at high intensity
oxC 13/16 3/16 3/16 13/16
oxD 14/16 2/16 2/16 14/16
OxE 15/16 1/16 1/16 15/16
OxF Static low | Static low Static high | Static high | Phase 0: LED on continuously Phase 0: LED off continuously
impedance | impedance | Phase 1: LED off continuously Phase 1: LED on continuously

MAXIMN
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MAX6964

3k 2 ots8t 17-58 LED

L£2}oj/GPO

E11. 0fAE 016 ZE M XA E

ADDRESS REGISTER DATA
REGISTER CODE
hex) "p7 T b6 | D5 | DA | D3 | D2 | D1 | Do
MSB LSB | MSB LSB
MASTER AND GLOBAL INTENSITY
MASTER INTENSITY 016 INTENSITY
Write master and global intensity
, , M3 M2 M1 MO G3 G2 G1 GO
Read back master and global intensity
Master intensity duty cycle is 0/15 (off);
internal oscillator is disabled; 0 0 0 0 — — — —
all outputs will be static with no PWM
Master intensity duty cycle is 1/15 0 0 0 — — — —
Master intensity duty cycle is 2/15 0 0 1 0 — — — —
Master intensity duty cycle is 3/15 0 0 1 — — — —
Master intensity duty cycle is 13/15 OXOE 1 1 0 1 — — — —
Master intensity duty cycle is 14/15 1 1 1 0 — — — —
Master intensity duty cycle is 15/15 (full) 1 1 1 1 — — — —
0O/16 intensity duty cycle is 1/16 — — — — 0 0 0 0
O/16 intensity duty cycle is 2/16 — — — — 0 0 0 1
O/16 intensity duty cycle is 3/16 — — — 0 0 1 0
0O/16 intensity duty cycle is 14/16 — — — — 1 1 0 1
0O/16 intensity duty cycle is 15/16 — — — — 1 1 1 0
0/16 intensity duty cycle is 16/16 . . . . ’ ’ ’ 1
(static output, no PWM)
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2. 28 Zx HXAH

ZE X8

Jtset17-88 LED

L£2toj/GPO

ADDRESS REGISTER DATA
REGISTER CODE
Rw| (X ["p7 [ pe [ b5 [ b4 [ p3 [ b2 [ p1 | Do
MSB LSB | MSB LSB
OUTPUTS O1, O0 INTENSITY
OUTPUT O1 INTENSITY OUTPUT OO0 INTENSITY
Write output O1, OO0 intensity 0
- - o113 | Ot112 | O1lI1 O1l0 | O0I3 | O0l2 | OO0l 0O0I0
Read back output O1, OO0 intensity 1
Output O1 intensity duty cycle is 1/16 — 0 0 0 0 — — — —
Output O1 intensity duty cycle is 2/16 — 0 0 0 1 — — — —
Output O1 intensity duty cycle is 3/16 — 0 0 0 — — — —
Output O1 intensity duty cycle is 14/16 — 1 1 0 1 — — — —
Output O1 intensity duty cycle is 15/16 — 1 1 1 0 — — — —
Output O1 intensity duty cycle is 16/16 . 0X10 1 ’ ’ 1 o . . .
(static logic level, no PWM)
Output OO0 intensity duty cycle is 1/16 — — — — — 0 0 0 0
Output OO0 intensity duty cycle is 2/16 — — — — — 0 0 0 1
Output OO0 intensity duty cycle is 3/16 — — — — — 0 0 0
Output OO0 intensity duty cycle is 14/16 — — — — — 1 1 0 1
Output OO0 intensity duty cycle is 15/16 — — — — — 1 1 1 0
Output OO0 intensity duty cycle is 16/16 . . . . . ’ 1 1 ’
(static logic level, no PWM)
MSB LSB | MSB LSB
OUTPUTS 03, 02 INTENSITY
Ox11 OUTPUT O3 INTENSITY OUTPUT O2 INTENSITY
X
Write output O3, O2 intensity 0
: : 0313 | O3l2 | O3t O3l0 | 0213 | 0212 | 0211 0210
Read back output O3, O2 intensity 1
MSB LSB | MSB LSB
OUTPUTS 05, 04 INTENSITY
Ox12 OUTPUT O5 INTENSITY OUTPUT O4 INTENSITY
X
Write output O5, O4 intensity 0
- - 0513 | 0512 | O5I1 O510 | 0413 | 0412 | 041 0410
Read back output O5, O4 intensity 1
MSB LSB | MSB LSB
OUTPUTS 07, 06 INTENSITY
0x13 OUTPUT O7 INTENSITY OUTPUT 06 INTENSITY
X
Write output O7, O6 intensity 0
- - o713 | O712 | O7I1 O7I0 | 06I3 | Osl2 | O6ll 0610
Read back output O7, O6 intensity 1
MAXIW 19
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L2lojt1/GPO

H12. 28 Zx HXAH (A1)

MAX6964

ADDRESS REGISTER DATA
REGISTER CODE
rRwW| M) ["p7 [ ps [ p5s [ pa | b3 | b2 [ b1 | Do
MSB LSB | MSB LSB
OUTPUTS 09, 08 INTENSITY
Ox14 OUTPUT 09 INTENSITY OUTPUT 08 INTENSITY
X
Write output 09, O8 intensity 0
, , 0913 | 0912 | 091 0910 | 08I3 | O8l2 | 081 08I0
Read back output 09, O8 intensity
MSB LSB | MSB LSB
OUTPUTS O11, O10 INTENSITY
Ox15 OUTPUT O11 INTENSITY OUTPUT O10 INTENSITY
Write output 011, 010 intensity 0 X
- - 01113 | O1112 | O1111 | O11l0 | O10I3 | O10I12 | O10I1 | O10I0
Read back output O11, O10 intensity
MSB LSB | MSB LSB
OUTPUTS 013, 012 INTENSITY
016 OUTPUT O13 INTENSITY OUTPUT O12 INTENSITY
X
Write output 013, O12 intensity 0
- - 01313 | 01312 | O13I11 | O13I0 | O1213 | O1212 | O1211 | O12I10
Read back output 013, O12 intensity
MSB LSB | MSB LSB
OUTPUTS 015, 014 INTENSITY
Ox17 OUTPUT O15 INTENSITY OUTPUT O14 INTENSITY
X
Write output O15, O14 intensity 0
- - 01513 | 01512 | O1511 | O1510 | O14I3 | O1412 | 01411 | O14l0
Read back output O15, O14 intensity
OUTPUT 016 INTENSITY See master, 016 register (Table 11).
B 7Y (%) R
TRANSISTOR COUNT: 25,991
TOP VIEW . TECHNOLOGY: BICMOS
016 [ 1] [24] v+
AsT [ 2] 23] sDA
ADO [ 3] [22] scL

o [4] ammaxamn [21] sunk
o1 [5] MAx6%4E6  [a0] ot

02 6] [19] 014
03[7] 18] 013
048] [17] 012
05 9] [16] 011
06 [10] [15] 010
o7 [11] [14] 09
GND [12] 13] 08
QSOP
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/-8 LED

Lc2fol# /GPO

m7|x| &2

O] tlo|E| Al EQ| uf 7|X| =&

09
H
n
i
4>
30

ot = A

o 71X 70 & E 2 & = 2{H www.maxim-ic.com/packages £

4 25tct

L[0T 70

h X 45°—|
A
L

J_Al ‘( jﬁic

NOTES:

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.

B[l

INCHES

MILLIMETERS

DIM| MIN MAX

QSOP.EPS

MIN MAX

>

.061 .068

155 173

>
-

.004 .0098

0.102 0.249

>
n

.055 .061

140 155

.008 012

0.20 0.30

.0075 | .0098

0.191 0.249

SEE _VARIATIONS

150 [ as7

381 [ 399

025 BSC

0635 BSC

230 244

5.84 6.20

.010 016

0.25 0.41

016 035

0.41 0.89

SEE VARIATIONS

R(ZIC|(>|(x(P |[Mo|O|w

0o | 8

[0 [ e

VARIATIONS:

INCHES

MILLIMETERS

MIN. MAX.

MIN. MAX. | N

.189 196

480 | 498 [16]AB

.0020 | .0070

005 | 018

337 344

856 | 874 |20[an|

0500 | .0550

1270 | 1.397

337 |.344

856 | 874 |24lAE]

0250 | .0300

0635 | 0.762

.386  |.393

980 | 998 |eglaF]

wpwgln|o|n|o

.0250 | .0300

0635 | 0.762

PER SIDE.
INCHES.

IDRALLAS /MIAXIVI

PROPRIETARY INFORMATION

TITLEs

PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
DOCUMENT CONTROL NO.

21-0055 E

APPROVAL

REV.

iz

MAXIMN

21
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ZHE XH

s

L£2folH /GPO

ot17-88 LED

7| x| 2 (A=)

O] tlo|E| Al EQ| 1{f 7|X| =™

Aok 2 A o 71X 7 2 E 2E £ 2{H www.maxim-ic.com/packages £ % =3t Cf.

INDEX AREA

(/2 X E/2~_| w

A

A\ EEsE

%)
a
L
2X pd
b [0.15[C] by b[#]o.10 @IC[A[B] T
=z
|‘_D/ 2 2 _:B_Z/Z I‘ PIN #110. /& S
[AFE -] N (035 X 45) =
1 Y/ Q
1 £/2 -‘——E— 1
2 A =] = ZJH 12 I
3 l E (NE-1) X @] g Es E2
| (B g |
= v i k
DETAIL A |J'||_||_||_||JI'|_ L }
E]
G -—I {ND— 1) X [ |<—
TOP VIEW BOTTOM VIEW
¢
(R IS OPTIONAL)
f Ie T
DETALL A t X il t
H |
VAEE | TERMINAL 1IP/ |——~|-EI
1
Al fy
SIDE_VIEW (DRALLAS /I AXI/VI
- PROPRIETARY INFORMATION
LB PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL mcur;l;_%:!]Tléné NO. l!é 1/2
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o 7| X] B2 (H£)

FCEE 4 Ak 2 A T 7|X| 7 2 M EE & 3™ www.maxim-ic.com/packages £ & 25t Ct

O] tlo|E| Al EQ| uf 7|X| =&

rlo
ﬂ
=
>
09
El

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 "G D2 £2 DoV
REF. | MIN. [NOM | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. CODES MIN, | NOM. | MAX, | MIN. | NOM, | MAX, [ALLOVED
A 070 | 0.75 080070 | 0,75 | 080 | 0.70 | 0.75 | 0.80 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 210 | 225 NO
A | 00 [002 [005[ 00 [ooe | 005 | 00 [002 | 005 | 00 [0z | oos T1244-3 | 195 | 210 | 225 | 195 | 210 | 225 YES
A2 0.20 REF 0.20 REF 0.20 REF 020 REF T1244-4 195 | 210 | 225 | 195 210 | 225 NO
b 025|030 035|025 [030 | 035 | 020 | 025 | 0.30 | 0.18 | 0.23 | 0.30 T1644-2 195 | 210 | 225 | 195 210 | 225 NO
0 | 390400 | 410 [390 [ 400 | 410 [ 390 400 | 430 350 [ 400 [ 410 T1644-3 | 195 [ 210 |e25| 195 [ 210 [ees| vEs
E 3,90 | 400 | 410 [390 | 4.00 | 410 | 3.90 | 4.00 | 430 | 3,90 | 400 | 410 T1644-4 195 [ 210 |225) 195 | 210 (225 NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. Te044-1 | 195 | 240 | 225 195 | 210 | 2e5| WO
k_ Joes| - | - Joas] - | - Joas] - | - oes] - | - To044-2 | 195 | 220 | 225 | 195 [ 210 [ 225 ]| vES
L 045|055 | 065|045 | 0.55 | 065 | 045|055 065 | 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 195 210 | 225 NO
N 12 16 20 24 TE444-1 243 | 260 | 263 | 243 | 260 | 263 NO
ND 3 4 s 6 Teasa—z | 195 | 240 | 225 | 195 | 210 | 2.5 | YES
NE 3 4 ] 6 T2444-3 245 | 260 | 263 | 245 | 260 | 263 YES
Jedec WGGB WGGC VGGD-1 WGGD-2 Te444-4 | 245 | 260 | 263 | 245 | 260|263 | NO
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
2. AL DIMENSKNS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO

JESD 95—1 SPP-012. DETALS OF TERMINAL #1 IDENTIFER 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 APPLEES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

FROM TERMINAL TIP.
/B\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. EIDQIAH% /Wi /JXI/ i
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4. TR opoenor T

12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
21-0139 2/2

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.
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