19-3179; Rev 0; 1/04 /VI /JXI/VI
2 ZHIks817-58 LED
£2tojt /GPO

= A% s £
MAX6964= 2C™ 53 X121 OIE{HO|AS ALR5H= = o 400kbps, 2- M X2 QIE{H 0|2, 55V 5|8
2t7t0] 2 50mA o 7V HAHO| U =9 ME AT
S20/ch 0|= £22 LEDE 2S5tAL Hof 7v o ¢ S-HIEPWMLED 2= 50f

Hxl16 A 2k Hof
HE16EHA 2= Hof

MYEYS oIS 22 2= S = ULk

0| ClHIO]A = 8HIE PWM TR MO E 0| E8ICt 4-HE
N = Tl Meoold Mo= ¢ 2-HALED MY
AP 2m oM 2T 27X 14 A2 =St ol A E2 ZE £ MR —Z ZEJ}50mA (ZH) XS
Zzte] 20| JHE 4-HE HNOE 0|8l M £ o RST Y2i0] X/ QIEH O|A ANSt T TIYY C|EE
MESCAHAZ ZHE 4 QIch IX QYoM MR MEj 2T
HOE Y 8HE MOZE FHaiM ZE SHS SAl o =
}élj({%el-)\ oE| ct < =< o VI EHQA =™

S =T M . Lo = 75 al .
270l BS S HY ANE 0N AExos yy ¢ == VI AROAAPCIE) RIJAED)
EfO|US MOS8 & QUCH LED7E 2zl M2 o 4olh 2 ¢ A 4mmx4mm, 0.8mm £l 82 QFN 7| X|
EEQuyl EEE S B H OIS PABIES MHE 4 -40°C~+125°C 2EH
£ ok HE A2 BLINK S 212 23 (Z| i 1kHz) Ol Lt

& B
2 K AE of o8 MojEct BLINK 222 2% Hoj=2
O|8siM LEDE © T o2 MB57L HE U EXE-T"
(GP)o= 0|8 & 4

L

H"
230
o

_ - ) PART TEMP RANGE  PIN-PACKAGE
MAX6964 = 2- M 12C =I& QIE{H|0| A &l A Z|H, 4 7Y i
12C Z A9 3tLE2 A3 4 Qlct, MAXB964ATG  -40°C 1o +125°C iﬁq:ﬂhf 4%% 08
S 20} MAXB9B4AEG  -40°C to +125°C 24 QSOP
LCD Htiz}o|E 7|of = 4 2} 0| E
LED AHEf HE A RGB LED =2t0|H
3.3V
"E’ ;A.’ UDAMFIL
c = V4 00
. " o1
TOP VIEW @ é g + é (= S0A [e—{ 5pa 02
T ST T T T o
00|13 18] BLINK o —ffst o
ol - ii7]ots et
114 i 3 ‘i: jIADO 0?2
|3 1 Amkam o iplod o —
3|4 3 MAX6964 i 1i5] 013 glj sV 33V 6V [RELAY ]
ol - wo O
S) Lo 114)012 o W
,,,,,,,,,,,,,,,,,,,,,, ‘ - e
05]6: 113J o1 [oweur>
708 gr Ho AT 2
s s 2 8 3 g Maxim Integrated Products %! 0] 9| A2 & & M2 HE| 120 2 =2
QFN T OfSHH E EIA 120 E 5 | 2ol wf2f 0| SR ES 20 Al AE o
S L= = o
Pin Configurations continued at end of data sheet. ﬁffff,ff - /;él iﬁ?‘iﬁiﬂﬁ,ﬁiiﬂ HESASEE
== o 2f i o= i TOI ol A

MAXI/ Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX6964

3k 2 Jtset 17-58 LED
L2}ojs/GPO

ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

N b -0.3V to +4V
SCL, SDA, ADO, BLINK, RST ... -0.3V to +6V
OO0-0O1B ..o -0.3V to +8V

DC Currenton SDA.............
Maximum GND Current

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) ............ 1666mW
Operating Temperature Range ...........cc.ccoeven.
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.)

Downloaded from Elcodis.com electronic components distributor

(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 2.0 3.6 Vv
Output Load External Supply

V 0 7 V
Voltage EXT
SCL and SDA at V+; other Ta=+25°C 12 23
Standby Current o
) I+ digital inputs at V+ or GND; Ta = -40°C to +85°C 2.6 pA
(Interface Idle, PWM Disabled) ) . )
PWM intensity control disabled | T, = Ty to TMax 33
SCL and SDA at V+; other Ta=+25°C 8.5 15.1
Supply Current | digital inputs at V+ or GND; | Ta = -40°C to +85°C 165 | pA
(Interface Idle, PWM Enabled) * giat INpuis o AZ ' H
PWM intensity control disabled Ta = TMIN t0 TMAX 17.2
Supply Current fscL = 400kHz; other digital | TA = +25°C 50 953
(Interface Running, PWM I+ inputs at V+ or GND; PWM Ta = -40°C to +85°C 99.2 pA
Disabled) intensity control enabled Ta = TMIN t0 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 pA
Enabled) intensity control enabled Ta = TMIN t0 TMAX 1221
Input High Voltage Vv 0.7 x Vv
SDA, SCL, ADO, BLINK, RST IH V+
Input Low Voltage v 0.3 x v
SDA, SCL, ADO, BLINK, RST I V+
Input Leakage Current < < )
SDA, SCL. ADO. BLINK, RST liH, IL | O <input voltage < 5.5V 0.2 +0.2 pA
Input Capacitance 8 F
SDA, SCL, ADQ, BLINK, RST P
2 MAXIWV
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3k 2 Jtset 17-58 LED
L£2}ojH/GPO

ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuit, V+ = 2V to 3.6V, Ta = TMmIN to Timax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta= + 25°C.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Ta = +25°C 0.15 0.26
V+ =2V, IsINK = 20mA Ta =-40°C to +85°C 0.3 \
TA = TMIN to TMAX 0.32
Ta = +25°C 0.13 0.23
88%} ('S‘OW voliage VoL |V+# =25V, Isnk =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 V
TA = TMIN to TMAX 0.26
Output Low-Voltage SDA VoLsDA | ISINK = BmA 0.4 Vv
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 ¢ 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 tSuU, 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) 02(1)C+b 300 ns
Fall Time of Both SDA and SCL Signals, Receiving tF (Notes 3, 4) Oz?gb 300 ns
) " 20 +
Fall Time of SDA Transmitting tF.TX (Notes 3, 5) 0.1Ch 250 ns
Pulse Width of Spike Suppressed tsp (Note 6) 50 ns
M AX1/V 3
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3k 2 Jtset 17-58 LED
L2}ojs/GPO

< TIMING CHARACTERISTICS (continued)

m &yp?ic;a; Operating Circuit, V+ = 2V to 3.6V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at V+ = 3.3V, Ta = +25°C.)
ote

% PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

x Capacitive Load for Each Bus Line Cb (Note 3) 400 pF

< RST Pulse Width tw 1 ns

E 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: Isink < 6mA. Cp = total capacitance of one bus line in pF. tr 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.

259l 55 54

= - o
(Ta = +25°C, unless otherwise noted.)
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
STANDBY CURRENT vs. TEMPERATURE (PWM DISABLED; fscL = 400kHz) (PWM ENABLED; fscL = 400kHz)
10 — - 70 o 70 “
0 Vi =36V g E 65 — ==E
PWM ENABLED = g g e e | g
PGl —— < g
— | | 4 — — V=36V
NN =~ ] 3% Vio36V R —
% 6 /// L | % M % jg
= — — 5 S & Vi=2.7V
3 5 S/"/ Ve=2V -1 3 Vi=27V 3 % 1 =
& 4 [ vi-orv | PwmEwABLED | > 30 — > 30 >
= PWMENABLED | | | Ve=36V s w | T V=2V
5 3 Fvuewy v LR Ve=2v G
V=2V V=27V
2 | PWM DISABLED- PWM DISABLED— DISABLED | 15
10 10
1 5
0 0 0
40 -25-10 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125 40 2510 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 —— 2 1.050 E
£ ALL OUTPUTS LOADED E ‘ ‘ g
= g = g g
= 05 z =05 : = 10% Vi =36 £
= v | T 2 =z =
5 L+ ) = 1 L
E 04 |— V+=2V // A é 0.4 % 1.000 /;
2 A1 B = E] > L
= 03 T T T = 03 o | —1 "
S; - — — 3 - +=2V &£ 0975 / V —2
= ,/;//( = D =27V +=
£ 02 +=3 £ oo —— = 3 090
o o | =
= = =
= = il :
e 01 £ 01 Veoo v | Ve=36VT ] 0.925
0 ) \ \ 2000 NORMALIZED TO Vi+ = 3.3V, Tp = 25°C
40 2510 5 20 35 50 65 80 95 110125 40 -25-10 5 20 35 50 65 80 95 110125 T 402510 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
4 MAXIV
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X

HIlset17-88 LED
L£2}ojH/GPO

(Ta = +25°C, unless otherwise noted.)

SCOPE SHOT OF OUTPUT PORTS

MAX6964 toc07

SCOPE SHOT OF OUTPUT PORTS

SINK CURRENT vs. VoL

MAX6964 toc08 U 35
MASTER INTENSITY SET 10 14/15 - MASTER INTENSITY SETTO 115 © | ONLY ONE 0UTPUT LOADED £
e OUTPUT1, ] oottt s -
AT N M oy 4
OUTPUT 1 INDIVIDUAL INTENSITY OUTPUT 1 INDIVIDUAL INTENSITY & 0.25 4 A
FSETTO1/16 | SETT01/16 ///
Co =020 A
“““““““““““““““““““““ < V+=2,7V>§/ l
= 05 | | V=33V
! [ ‘ | ourpur2 ' 1 {ourpur2 Ve =36y
! 2V/div SRR 2v/div 0.10 /
OUTPUT 2 INDIVIDUAL INTENSITY ' OUTPUT 2 INDIVIDUAL INTENSITY
[ SETTO 14/15 [ SETT015/16 0.05
i : H H il N U
2ms/div 2ms/div 0 0 20 30 4 50
SINK CURRENT (mA)
By
-"_tl o
E| s
QSOP QFN °° i
1,4-11,13-20 | 1-8, 10-17, 22 00-016 2 ZE 7V, 50mA X Z{0| Ji 4 =39l =&,
5 o4 2 U dE|E 20| H2-M QI E{H 0]A 7t A A& 1T C|HHO| A7}
oy 2l A S st AEf7t ECh
3 23 ADO FA Y™ ClHolA 280l FAE A HSBHCE GND, V+, SCL, SDA ol
AN MAN B RBOZ DAE S QUCL B 1 AE,
12 9 GND T X|. GND Tl © 2 350mA 0| & & =35+ X| &4 0l0F &t}
21 18 BLINK UHZLE HEHMOIL HE YH 2 78 £+ ULk
22 19 SCL PCsaxd =28 4™
23 20 SDA 1°C & 2t = & o olE] I/O
24 21 EXIEIE 25 M 0.047uF M2l HIHAIEE 0| 256 V+ EGND Z H}0|If ASHCE
— Pad Exposed Pad | I{ 7|X| 2@ HO| - & i = GND 0of &2 ZStCt,
MAXIWV 5
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MAX6964

3k 2858 17-88 LED

L2}ojs/GPO

II5 1L

MAX6964 = HE &3 (GPO) THIXI 2 A, 12C-5 &
ZHEHOolAE S5 00-0162[ 177 28 ZEE NS
SICh = SH2 MAX6%64 2l 35 YL EHE 22
MEztolof HASHM =i 50mA R35HE A3 e 4+ ULk
MAX6964E Xl ©F7H350mA ofl '—ééfEE B2=17 74

H 0| S Al ZOmAz Algs 4 9t 12 18
|\/|AX6964°|’<Eq ZEHOZCH 0|E EH2 oY mf
El%gﬂmﬁﬁofm( QE EZN XM 0|25HK| Yod

Sto| & m| & A)OofCf.

=2 xlojet LED HE

Fhel ME 40 X AEZFO0-0152] 1671 &3 29
£ 2% s MYSICH(H 6). 0| XA EE
7ls2 MEBoHX| 22 e =E 62 Mottt HH
72 AXS5IH 0|2 SLSHHEE A1 B X|AE T EHA
ol2=ct (R 7). ME 2=0|H SHEYAH MO (BLINK
UTPUT
PORT
REGISTER
DATAFROM Ty ]~ ouTPUT PORT

FF

WRITEPULSE —Ck  Q 4’ Q2

GND

g1 ZEEt ) B E 5|22

M oo
ooy

Ho0

= =
162 T4 1IXIAE1 o 2HIEE
OFRIZIX 2 ME 2

g
rE
T
jir
re
O m

© &T
-
10
il
o 1A
o
o NE
mo
—LI
4> 0x
o
=l
>
m
10
1)}
ng
(0
jus}

A
SLNK 23S B8 25 22 (P

PWM Z= Alof
= 33 32kHz R 242 0|EHE 0|83 M
LED Z = MO E ?/stPWM EIO|Y 2 dMSHEE pPWM 2 &
M7} z+zte] = =of cH &l 7}oo}D§MAX6964'— o [f ot
A2 PWMLED #+& ¥ 22[ x| € E’“%%*C’Iﬂ*-“
= Ut (& 8). PWM S TH X2 2 oHHIoPEH BE &0
A MEf7L 20 LHE 242 0|57}t 0| BE X ¢eB2
MAX6964 & =F M J 7t z| A SHE
PWM Z = M= 4-H E Ot AE HMOA4-HEINE MO E
o|lZstct(®E 111 ® 12). 4-HE OtAE HHE ZE
PWM 7l 282 MM Z 16 A2 ZHSICH OtAE
Hol= zl i %AEE PWM Al Zt ZtA2] /150 M 15/15 2
Ay o+ Uk JHE 4™ FA| 4- HIEE THEH, FE|
ALO| 22 OFAE MOOA HEE AZE A =2 1/16 0 M
151622 dde = UL
BEEH ZE s PWME S Yot st HHE2
Aol Mol M= HY MAH PWM MO E O[S 2 M X Of
ADEQOE 7tastet 4+ oW, Ollj= 240 A 2=
o7t 7t s StCt (& 82t & 11).

<
>
>
o)
©
o3}
o

=7ir

|]0Il 0>|

*—
tsu DAT
tHD,DAT

tHIGH

LA

tHD,STA

START CONDITION REPEATED START CONDITION STOP START
CONDITION ~ CONDITION
220 XFAMIEH2-M & Z Q1 E{mf 0] A EFO[Z
6 INAXIMN
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ALE X RAM
MAX6964 =2 8| X|AE| HIO|EE = &
HE AEEXIRAMEE 0|ET = UCH(E 2). WY Hol
RST /80| 222 Wa{7tH 0| = HIO|E
2| Al EC (& 3).

7] 2
2 Qe oA TR ES (dle) & EHO| 2 PWM & = X 017}
0|2 =|X| t o™ MAX6964 7t At& L2 7| =7} = Ct
PWM Z = A 07} 0| 2 =|H L & PWM 2 A 20| E{ 7t 2t &
stez2 S& MF7F ZotTich & QAE oA S
(active)st™ CHE |12C &2f0| =22t OFE7HX|Z MAX6964 7+
REMSESE ZUHGoFSIERZ S2 MFIHE FOobTiCh

SDA —\ / & X \ /_

START STOP
CONDITION CONDITION

T3 AU FA E

b

DATA LINE STABLE; CHANGE OF DATA
DATA VALID ALLOWED

JE4 HEMS

START CLOCK PULSE

CONDITION FOR ACKNOWLEDGE
scL _\_/w 5 9

SDABY
S VA G #0 G
SDABY — 5 /T

RECEIVER S

ol

85

0

Holset17-88 LED
L£2}ojH/GPO

8 2lE{go| A

/g o=
MAX6964= 12C &8 2-M AEHOo|ASE Salf HoIHE
| 2 Efm 0] A= =& Ol O|E
SCL)2 0| ZslA DféEﬁf
7ts 7l efch Df*EH

2kl (ShA) o 21E 29

g o= 7*Oil AdrsE EMZ
OI0|Z 2HEE )7t MAXE964 0l tH ot 2 = HIO|F &2
HHSHH SCL 222 MMM HlolH M& 2 S7|ststct
(j_al 2)

MAX6964 SDA 2tel2 =t e =82 & E—ri
0|8 & ULt SDAO dE™MoZ 47kQ T 7|2 2
Heto| 2Rolch 2-M QEfmolAd CtE OrAETE ’:IH
1'—? Y OfAE AAHEISl OFAETE ) =22l SCL
0| 23tH SCLO4.7kQ 2] 2 X &to| = it
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=
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MAX6964

3k 2 Jtset 17-58 LED
L2}ojs/GPO

1. MAX6964 =4 H

DEVICE ADDRESS
PIN ADO
A6 A5 Ad A3 A2 A1 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
B2 Y XA FA N
REGISTER ADDR(IiSei)CODE AUT/?II)'\:)%REZ“QENT
Blink phase 0 outputs O7-00 0x02 0x03
Blink phase 0 outputs O15-08 0x083 0x02
User RAMO 0x06 0x07
User RAM1 0x07 0x06
Blink phase 1 outputs O7-00 Ox0A 0x0B
Blink phase 1 outputs O15-08 0x0B O0x0A
Master and global/O16 intensity OxOE —
Configuration OxOF —
Outputs intensity O1, O0 0x10 0x11
Outputs intensity O3, 02 Ox11 0x12
Outputs intensity O5, O4 0x12 0x13
Outputs intensity O7, O6 0x13 0x14
Outputs intensity 09, O8 0x14 0x15
Outputs intensity 011, O10 0x15 0x16
Outputs intensity 013, 012 0x16 0x17
Outputs intensity 015, O14 0x17 0x10
S HEE M M5tot MAX6E964 7t OFAER &S M= D2 Yot AEHo|AE Sall Zth 4712 MAX6964
OFA B =4 F0|22 OtAEVE SQUHEE St ClHtO|AE MOl g 4 ULH

MAX6964 = 7-H E 20| S30|2 FA S 0| sttt (18
6). 7-H E 20| 2 F A0 0|28 H E=R/W H|E0|C}.
M7 HEO|H R/W HIEJH 220]|2, ¢{7] HE0|H 5}0]
of .

MAX6964 23| 0|5 = A0 28 (A5), 3% (A4), 4
6 (A1), OHX|2f (AD) HIE= 9IRILt1,0,0,0,00

230|E FAAGAA2E FA LA ADOY 25 Z ST
ADOZ GND, V+, SDA, £ SCLol 9z & £ Qct.
MAX6964 = 4 7t X| 22| 0|2 AT} 7HsBiCtH(E 1), 12

2 (A3),
00| ch.
&

MAX6964 2] 27| HIA| x| 4!
MAX6964 ol 2 7| 2|5l M= MAX6964 2| £2f| 0|2 F A2t
0=z AEYSIR/WHIE, XA 1HO|E O YEE TS
sifof etot, HH W HE Hio| E= FE Hio|E0| . & H}o|
E= O oS HIO|EE +4I3E 1 O] HIO| EE MAX6964 2|
o= g XA 7|52 XIE X Hetct (2 2) T HOIE
Fol EX] BE0| ZX =™ MAXE964 7+ BE HIOIEE
WSESg-l=g
T HO|E O|=0ff 4l & HO|E= 25 O O0|Ef H}O
O|Ct XM HOlH HOE= EF HOIEJ XIF

rol |m

MAXIMN
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bl l_
EEfOIHi/GPO
COMMAND BYTE IS STORED ON RECEIPT OF
STop Conpimion —=| D18 | D14 | D13 | D12 | D11 | D10 | D9 | D8
ACKNOWLEDGE FROM MAX6964—+ A A A A A A A A
T T T T T T T T T T T
S SLAVE ADDRESS 0| A COMMAND BYTE Al P
| | | | | | | | | | | | | |
R/W—+ ACKNOWLEDGE FROM MAX6964J
287 gabtols 24
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
OO REGIS TR D15|D14|D13|D12|D11 |D10| D9 | D8 | | D7 | D6 | D5 | D4 | D3 | D2 | D1 | D0 |
ACKNOWLEDGE FROM MAXGG64— A
T T T T T T T T T T T T T T T T T T
| S | SLAEADDRESS 0 | A | |, COMMANDBYIE | A ., bmmeE A | P |
— \ 1 /
H/W—+ BYTE
AUTOINCREMENT MEMORY ADDRESS
288 Y B H0JE BHO|E 4l
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
N AYeOo s REGISTERS D15|D14|D13|D12|D11 |D10| D9 | D8 | | D7 | D6 | D5 | D4 | D03 | D2 | D1 | DO |
ACKNOWLEDGE FROM MAXG36: — A
T T T T T T T T T T T T T T T T
| s | SLAVEADDRESS || 0 | A | |, COMMANDBYTE | A ., bmemE A | P |
_ \ N A
R/WJ BYTE
AUTOINCREMENT MEMORY ADDRESS
289 .n7f GJO|E] HFO|E =41
WRITE TO OUTPUT PORTS REGISTERS (BLINK PHASE 0 REGISTERS/BLINK PHASE 1 REGISTERS)
SCL 23N\ S6 B8\/9 ; 1 1
SLAVE ADDRESS 3 COMMAND BYTE 3 3 3
SDALS T8 185 TA4 [R3 [AR2 AT A0 [ 0 [[AT 0 0] 01 0] 0] 0] 01 | ATMSE DATAT 1S3 I$|TMSB DATA? ISl A [P]
START CONDITION RAW | ACKNOWLEDGE FROM SLAVE | ACKNOWLEDGE FROM SLAVE | ACKNOWLEDGE FROM SLAVE—%— STOP
; ; Ly 'CONDITION
07-00 ! : X DATATVALID :
' ' —», 4—1Ipy l
015-08 "X DATA2 VALID
tpy— -—
2210 M 7|EF0[E) CFOoJof 2124
MAX6964 2| L & 2| XIAE O K& ECH(OE 8). Ytde 271 HAl x| A
2 HY HIO|E FAJ ANHS22 FItst2z2 ¥X BY MEE HH HOEES M7 A ZAHZ 0|83 X0|
0740 of2f ol HOIE HfOlE7k MAEIR S BIOl  \iaxeoeso] U= HEHE HO|EE F4 oIz 0|8
EJtMAX6964 2| o] = L2 B X|AE off MFECH (2 2). 3 M MAXB964 5 S 4= UC M7|0lA 2t OrE7HX| 2 of
£ ZE Y XA (HE Ad0dXAH = HE Y ool E HIO|EEZ %Ig[H IO} ZOIE{7} AIE 2 Z 74 5tot
T XIAE)o et A7|Ctoloja 2 T3 102 Z Lt (B 2). 2HB2 7|2 YaiMe HAY M7 3l M
A1 9
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MAX6964

3k 2858 17-88 LED
L2}ojs/GPO

MAX6964 o] H ™ HIO|EE FMsHof stct (& 7). 18
HOLAE7 HHHO|EW A X|F St A2 2 X|AE N
ZH I 0|0 Ef HIO|EE = A2 2 MAX6964 28 E{ n 71<9]
HE MO HIOIEE 212 & UL M7 =0 HH HIOIE
AV RIS 02 ZIHEY OB 2 read-after-writer 2SS
M= BHHIOIELS FTAE 2| MaH0F SHCH(E 2).

C}= OrAE S&
MAX6964 7t Tt & OFAE7H S25Hs 2-4 AEHBHOAS
o| ettt ® MAXB964E = OrAE7F MAXE964 2| F A
ZQIEE AFE3t= A7\ 0] /XA HOIEE F5tes
I ALOlof HtEXMo = AIX HHS LA SHOF ST (E 2).
Ol= 19 OtAE 7 MAXE964 2] A ZQEE 4AF
SO0l MO E H7| MY wf 2 Ot AH 7 HAE Xt X[
= A7| WfZo|ct ol 2 OFAE 7 MAX6964 2| F 4
ZQEE HPAZ|IH 1M OtAEL X|HE 477 S
HXIOIM HIOIHE 7tM = 4 ULt

1l
¥ o

MAXB964 ofl M && B&E FA
S mofch ¢ e g XA

x| 2|4
2| Al 92 RSTE ME|= 22 dolct o 2o 22
O|HRST 7} =12 oI E{m| 0| A Ol Al MAXGO64 0f CH & E2H &t
ME A7 stD WE X AEE oY S /Mot S st HEiZ
TAsict (E 3). 23 Ot MAX6964 71 21 & QI E{ H|0] A
ol MSTART = 0| & E|7| & 7|C2ICt,

M 28

X7|3} or e
o9 oLt RST ol 22 a2 ujotct 2 & A of
2l X|A B 7t 2| A=l 17 MAX6964 7t tf 7| 2 =7} =l (& 3).
oY JdHY e ZE &0 22 510 (2 &Y
M2 0|85t 2™ sto| Yo HA)IL =11 PWM
A OolE L MH 7|50 X|ECHLRST Y22 =AU
HACR Yoz 0|23HH T E LED (E= 7|EF) 83517}
QIOJtE[D CIHO|A 7 ME AR E X A Ft6tCt

10

Hy
2 HE /Y0 BXIAEA HE
HXIAHEZ S = JALCL 2 Mo= st=H0 (B
of Mo (74 2llX|AEe EE

)

ox HI
In

r_
e
MmXxX o

s

Ul
=2
|

o
L
in |
=]
0o
2
ul

Zb7| CHE oS80l
=90 Mol E ol sH
sNEZLEe s+ ALk
xFF2 =tdst™ BLIN

StEO Mol YX Loz 0o[E6HM ol E
|40 XA =2 M ELED M EH S Al
4 AL o] 7|HE =i BLINK & 3H = PWM
TSELE2MN LED MFE HetAA H0|E 52t

ormm
min nijo

=2
rm
>~
S
T
1]
L]
oot
0
fu
=
=
m
O o
X

HE 41 2XAHE
t

ua b > pX oo rg
02 min
U r> A rg

0x hU v g J% 19

et
+
20
n

~
I MHEL (R4 B2 DEE AN A
S MEfIBLINK 20| EXOR E|0{ A & Af0] Z ™| 10,
Ho oMo HAIAEL B A1 2K AE0] 2 A
S0 A ECG (12 111 B5)
24 BXAES HH MY S ES AN B
DI HED (F4) M2 BCl HAEY Y 2
Zoaj o AEITL RAIE T A 9 A0 HAIAE HES
522 6 ofsict.
BLINKS| 2% MEfS 74 8| x| AE 0| 27| HE &
Bl a1z 0|83 4 QT (E4). 102 HI 7|
Ol 2 5HX] 2= 01 = 2|70l MOIM BLINK 2 2 7} =gl
o3 (GPl)oz 0|28 4 Uct BLINKE GPI2 of
e 74 HAAEHY B MH 2ol ES 47
H® 7|52 HA|AIH O} BHCH(E 4).

2 e ofo mlo 0z

St oo 0 ol

HE A Hx|AE

HE7lss XANZIH = HE AL 0 A XIAE 7t 16 M
2 (00-015) 2| 25 2| &S ZYStCt (B 6). MBI sS
SF5tH St HE A 1 AX2ETIH 20| O|SEHLCE

bal

=
olo™ Al ZE Z70| ot at
0| b Oo2 TE &8
|2 2510 et S &8 2 2 ®o|ALt ot

e oy
F|HJ rE ;9 HJH ﬁ ﬂJE _H
il rn |> Ho

—
~

£ 0162 7d dXAEHQ 2HER HOEH,
f

ct £ ZEQ SYUSH B E= HE 0l MO

MAXIMN
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3k 2 Jtset 17-58 LED
L£2}ojH/GPO

23 O9lg 748

Downloaded from Elcodis.com electronic components distributor

ADDRESS REGISTER DATA
REGISTER FUNCTION POWER-UP CONDITION CODE
(hex)  "p7 [ D6 [ D5 | Da | 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 0x083 1 1 1 1 1 1 1 1
User RAMO OxFF 0x06 1 1 1 1 1 1 1 1
User RAM1 OxFF 0x07 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 015-08 High-impedance outputs 0x0B 1 1 1 1 1 1 1 1
Master gnd g[obaI/O16 PWM Qscnla_tor |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 08, 02 are static logic outputs Ox11 1 1 1 1 1 1 1 1
Outputs intensity O5, O4 05, O4 are static logic outputs 0x12 1 1 1 1 1 1 1 1
Outputs intensity O7, O6 07, O6 are static logic outputs 0x13 1 1 1 1 1 1 1 1
Outputs intensity 09, 08 09, 08 are static logic outputs 0x14 1 1 1 1 1 1 1 1
Outputs intensity 011, O10 011, O10 are static logic outputs 0x15 1 1 1 1 1 1 1 1
Outputs intensity 013, 012 013, O12 are static logic outputs 0x16 1 1 1 1 1 1 1 1
Outputs intensity 015, 014 015, O14 are static logic outputs ox17 1 1 1 1 1 1 1 1
B4 1Y HXAH
ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W > o
a o
x5 5 0 =5 | 2 | x2
CONFIGURATION o =4~ =5 o 8z ¥ 22
mE 2 | |'|I_J = mZ
(/)] o (6] = -l w
= m
Write device configuration 0 X X
ComTguraTon 0x0F BLINK| 01 | 00 G B E
Read back device configuration 1 0 0
Disable blink — X X X X X X X 0
Enable blink — X X X X X X X 1
I . — 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.
N AXIMW 1
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3k 2 Jtset 17-58 LED
L2}ojs/GPO

g E4. 7Y UXAH (D)
(o)) ADDRESS REGISTER DATA
REGISTER CODE
@ (hex)
x D7 D6 D5 D4 D3 D2 D1 Do
R/W > o
< 3 56 I Sl & | xxH
E CONFIGURATION o | R =5 o |8z | ¥ | &%
e = o 2 o2
n (@] (0] = - w
= m
Write device configuration 0 X
: : : BLINK | O1 00 G B E
Read back device configuration 1 0 0
Disable global intensity control—intensity
is set by registers 0x10-0x17 for ports O0 |
through O15 when configured as outputs, X X X X X 0 X X
and by D3-DO 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 . N X X 1 0 N X 0
disabled)
016 output is low during blink phase 0 — X X X 0 0 X X 1
016 output is 'h|gh 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 bacleLINK |nput pin status; ’ X 1 X X X X X X
input is high
X = Don't care.
#5 HE Ho
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 MNMAXIMN
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3k 2 Jtset 17-58 LED
L£2}ojH/GPO

6. HE A0 HxIAH

__ | 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 OoP8

Read back outputs O15-08 phase 0 1

27 HE A1 8HxAH
__ | ADDRESS REGISTER DATA
REGISTER R/W CODE

(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do

Write outputs O7-00 phase 1 0
Ox0A 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 O15-08 phase 1 1

#8.PWM O] Z2|#| 0] M AlLI2| 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 0x17 are don't care.

All outputs PWM using the same PWM
setting

MAXIMN 13
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MAX6964

3k 2858 17-88 LED
L2}ojs/GPO

PWM Z = Ajof
MAX6964 = ZZ 32kHz LHE 248 0|EIE 0|5 M
LED Z= HOo Lt PWM EZ DAC Z2 7|El HE A oM
218t PWM Eto|dS MMSct PWME ZE &0 ol &l
M A M2 MX|AZ 4+ Lt 0l BR20eE 2E &0
M AEf7F E| T LHE PWM @ AI30|E{ 7 0| E|X| ¥
D2 MAX6964 s & ME 7t XA 7t ElCh

MAX6964 = PWM &= 1} Z22|x| gle 22 =20 oW
ZEREE Y 4 ULk Ao pwWM &= 0| I E Xl
4-HE Z= Ho{7t 7k s6iEt (2 12). 2E 80 s st
PWM H4F 2 0|2 = A 2= MO E 0|86 EH S
SAO Mg At (E11). E 82 s HE2A 0| M

(
of matMAX6964E Hdsts S 2o =Lt

PWM Eto| ¥
PWM H| 0 = 240-TH Al PWM AtO| 22 M EH, 0|= 15
A OtAE Zk EfYERCE £ R2ECH Z42Ze OtAEH
A= Ef(LEX0 16 A PWM AtO|E22 R HECH(OE
12).

BLINK ENABLE FLAG E :)j :
BLINK FLIP FLAG B

BLINK PHASE
REGISTERS

BLINK INPUT

211 BLINK 2 &

OtAE Z== HOEZR SA&HIM /HE 238 48 = PWM
AzZtel 10l M 15 EtdE Rz AFetch (23 13 21
14, 2 & 15) (& 11).

2t £ JE 4-HE 2= MOol= 0tAEH ZE0M XIH
SHEFUER S 2SI 8 M of=1/1601 A 16/16
TR 16 THAI 2 =& 0| 745t (& 12).

a8 16, 217, 22 182 ME L= Mof MHo oS
EHZECL HE E= HA 4FAM 018 £ U= O U2
16/160|Ct, O] ez HPstH £20| OotAE FNOE
FASE oY HME {4 MXAH HES 22 yHS
MEC 22/T EH2PWME 0I5 2= 22X gl=
X &0l HCh

Z sfixl st PWM Zx Ao
M AL 0

M2 HAIAIFH (E 5) =
x| 6). 22|

§\ﬂ

1

P
EIPNESS iA1= RelE AN [
HE HY 0 2XAH HEEO
Fill= 292t O EHHEESEQ
OM&H 27X 16 HAZRLEDE ZHE = JL2LIPWM
= HOE 0|25HH 24X 2= 0| 4 gt &9
HEE12 MdFsIH &d™ 20N 15/16 FEI7HX| 16
HAZIEDE =2+ AUCL

ujn

XY 85T PWM ZE Fof
HES MY (E5) B AL 0 KA HE Y
1RIXIAE 7} 2 MY AN PWM 2 AlZtol 2t E2 9
2 US AW (6 7). 520 Y A4 x
HXAB HESEOE=12 4¥FS Mol su= #1100
ZCh LEDE 21t QEZR ZHE E= g 50/ /2R
PWM Z=2 B2 8 4 9t

A

ONE PWM PERIOD IS 240 CYCLES OF THE 32kHz PWM
OSCILLATOR; A PWM PERIOD CONTAINS 15 MASTER
INTENSITY TIMESLOTS

A

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

TIMESLOT CONTAINS 16
PWM CYCLES

l@——— EACHMASTERINTENSITY ]

2812 PWM EFOIY

14

MAXIMN
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H/016 Z'= Ao
O16 22 PWM 8 2F0 0|8xl= 4-HE= TA
2= HOlZ 0| &t (7 11). TA HMol= M0|E K E
ZAONMBEZE SHO|SLS HFS 0|83tz o E2
Aol M7 JHE BYs B

AU HHC 2 A2 EN
PWM MAME ZtASSICH M MM 1AM 3 X AEQ

molI

o
M MH 2 IGE 0|8 M & AUCH(E 4). HA
PWM A4S 0| 8513 4-H|E Ot AE 29 4-H|E M
HE HE NN BE BB BHIE 240 AR RO 4
0I|:|-_

HHPWM MO E 8 ZEOZ MEs5t2 LHHXIE 22
E¥OoR 0|85t A2 =7tssict. X 22 2381
PWM £3 & Z=gdt7| Hai Mz HE PWM MO E 0| &

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

Jg13 OtAH ZE=E/I2EE

1234567891011121314M

214 OLAE ZEE 412 8F

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

15 OrAE 2 =S 15/152 8 E

ot 17-8 LED
L£2}ojH/GPO

ojEza|AojM Z&

EE N ENES
e 222l =3 of7|HX0| 22 &3 2 HS MAX6964
MEzto| 2t o i?ﬂ-t S22 Moz HetE 4 ot
EYHUAM AR EL HES 0| 8stH 5t0| 23
5to| g ZXEE I1°* 2f| =2 St

Zlh 7vel o MgolLt AZE £ 2
OlE{mo|AE W= 220kQ = XM &t
Ao € QHSHAHL EFE HIA

AL

I:IQ

o]

=~ H
8_—'1&1_'
_IT'_m|m.—"|19_*>|_|>

_]
;
AT o i oo

o
oy =g
ol rin

[

ro St J& mjo mo J

> g
]
)
rz

°2
x
rr on

Il

1
0
i

LEDE 7S W= LED2 XE=Z Meds |
HMFE 50mA 0

EHEREE R
RLED = (VSUPPLY - VLED - VoL) / ILED

0] SAIOfA,

Rep= LED2 ME 2 AZAE N Meaolth(Q).

VouppLy = LEDE FE5t= O 0|25 = S5 Aol CH (V).

Vigp € LED 9| &t ak ™ 2t oICt (V).

VoL 2 ILep S TS T2 MAX6964 &3 22 & 20| Ch(v),

|LEDE LEDO| ¥st= % ©F0|Ct (A)

o€ S0 5V MS2t0l& 0l83l M 14mA 2 2.2V MM
LEDE 7 55t7] YsiM=Rep=(5-22-0.25)/0.014 =
182Q 0| Ct.

MASTER INTENSITY TIMESLOT

12345678910111213141516’1_‘2345678910111213141516’7

NEXT MASTER INTENSITY TIMESLOT

T NE(E=TAH) 2 =E1/162 88

MASTER INTENSITY TIMESLOT

NEXT MASTER INTENSITY TIMESLOT

J1 23456789101112131415[‘12345678910111213141516

287 (L) ZES 15162 NE

MASTER INTENSITY TIMESLOT CONTROL IS IGNORED

1.2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

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

I8 NE(E=TAH) S EEIRLE EF

AKX

15
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MAX6964

AL 0% 0F
|0 u do

S Hu T
°

mponmy JH

3k 2 Jtset 17-58 LED
L2}ojs/GPO

50mA ol&e| Rt MR 73
20|l T I WA FD Z2 0 Z2| A 0| H M= S S
FEF22 M 50mA 0o BSE 75 + AULL
0| = 50mA T3 ™ F0FCH X A 5FLI2| &S 0| Eal of
StCh ol & S0{ 6V 330mW 22l 0|7t 55mAE A Z ottt H
0|2 #S5t7| floll & /el §2 &30 Z25iCt HE
2 U HE Y AXI 2o &8 Mo =2 2 00-07
Lt O8-015 Helo M £25= MEfsiof &fch 23X
= 20| SYSHA HMofEch 0162 Rt 3R L7
g 4 glck O16 2 CHE g X|A E7t A ofstE=

M

H o

&

2 UYEE RotE AT mf LMot= Ul A
HHEEZE2E MAX6964E ES5t7] 2l M
350l HHrojol A CHO|REE A Aslof strt
). Ol CtolEQ| O[3 MFIH UHEE £E3519|
Zlc}

ro IT
L
LS
I m

M
o
©

O T rir m

2
ra
Ju
sl

A ME2to] 2{Atet
MAX6964 & 2V~3.6V 32X Y22 Sxstct 248
0.047uF 2 0| 83iAl ClHto|A 0 =8 7H2A T ME

2t0| £ GND 2 Hf ol oA ot Cf,

H9.PWM ZE 2 (HE slA)

2VT036V
1 >
0.047uF T
T g
uC V4 00
of
SDA {e—-{5 02 | MMTBT4148
scL —{soL 03 T
1O F—={BLINK 04 |
_ 05
e ] 06
MAXIM
MAX6964 07
08
ADO 09
— 010
ot
012
013
o4
GO 015

1

219 QISEIB R CfO|2EHE A PIE

OUTPUT PWM DUTY CYGLE LED BEHAVIOR WHEN PWM DUTY CYCLE LED BEHAVIOR WHEN
(OR OUTPUT BLINK PHASE 0 | OUTPUT BLINK PHASE 0 | oTpUT BLINK PHASE 0 | OUTPUT 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 OUTPUT IS LOW)
0x0 116 15/16 Lowest PWM intensity 15/16 1/16 Highest PWM intensity
ox1 2/16 1416 1416 2/16
ox2 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 7/16 9/16 = 9/16 7/16 £
0x7 8/16 8/16 % 8/16 8/16 %
0x8 9/16 7/16 % 7/16 9/16 o
0x9 10/16 6/16 2 6/16 10/16 @
OXA 11/16 5/16 £ 5/16 11/16 e
0xB 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 Fl_uléllll)n(t)inslcz’tiggoz\{svl% iitztelijgrlw%r; i?ntgg(;:;goz LED off continuously
16 MAXIV
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2#10.PWM Zx 87 (HE £€%)

3k 2 Jtset 17-58 LED

L£2}ojH/GPO

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 Phase 0. LED I Phase 0. LED hiah
ase 0: on at low intensity ase O: on at high intensity
0x3 416 1216 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 - LED Hiah - LED |
ase O: on at high intensity ase O: on at low intensity
B 1211 4/1 41 12/1
Ox /16 /16 /16 16 Phase 1: LED on at low intensity | Phase 1: LED on at high intensity
0xC 13/16 3/16 3/16 13/16
0xD 14/16 2/16 2/16 14/16
OxE 15/16 1/16 1/16 15/16
. . Static high | Static high | Phase 0: LED on continuously Phase 0: LED off continuously
OxF Static low | Static low impedance | impedance | Phase 1: LED off continuously Phase 1: LED on continuously
N AXIMW 17
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3k 2 Jtset 17-58 LED

L2}ojs/GPO

#11. 0tAE 016 Zx & X| AE

REGISTER

ADDRESS
CODE
(hex)

REGISTER DATA

pz | be | b5 | D4

p3 | b2 | b1 |

Do

MASTER AND GLOBAL INTENSITY

Write master and global intensity

MAX6964

Read back master and global intensity

Master intensity duty cycle is 0/15 (off);
internal oscillator is disabled;
all outputs will be static with no PWM

Master intensity duty cycle is 1/15

Master intensity duty cycle is 2/15

Master intensity duty cycle is 3/15

Master intensity duty cycle is 13/15

Master intensity duty cycle is 14/15

Master intensity duty cycle is 15/15 (full)

0O/16 intensity duty cycle is 1/16

0O/16 intensity duty cycle is 2/16

0O/16 intensity duty cycle is 3/16

O/16 intensity duty cycle is 14/16

0O/16 intensity duty cycle is 15/16

O/16 intensity duty cycle is 16/16
(static output, no PWM)

OXOE

MSB

LSB | MSB

LSB

MASTER INTENSITY

016 INTENSITY

M3

M2

M1

MO G3

G2

G1

GO

o|o|o

o|o|o

—_

-

—

alalo

|
oo | O

oo |O

o= |0

—

—

—_
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H12. 88 3k Y X|AH

3k 2 Jtset 17-58 LED

L£2}ojH/GPO

ADDRESS REGISTER DATA
REGISTER CODE
Rw| M) ["p7 T ps | p5s [ pa [ b3 [ b2 [ b1 | Do
MSB LSB | MSB LSB
OUTPUTS O1, O0 INTENSITY
OUTPUT O1 INTENSITY OUTPUT OO0 INTENSITY
Write output O1, OO0 intensity 0
- : o113 | 0112 | O1H O1lo | O0I3 | O0l2 | O0I1 | O0lo
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 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 o 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 ’ 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 | 0312 | 031 03l0 | 0213 | 0212 | 0211 | O210
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 | 051 O510 | 0413 | 0412 | 0411 | 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 | O71 O7Io | O6I3 | Osl2 | O6l1 | O6l0
Read back output O7, O6 intensity 1
N AXIMW 19
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3k 2 Jtset 17-58 LED
L2}ojs/GPO

H12. 24 Z& XA (%)

© ADDRESS REGISTER DATA
(o)) REGISTER CODE
© rRw| ™) ["p7 [ pe [ ps [ pa [ b3 | b2 | b1 | Do
x MSB LSB | MSB LSB
OUTPUTS 09, O8 INTENSITY
< x4 OUTPUT 09 INTENSITY OUTPUT O8 INTENSITY
X
Write output 09, O8 intensity 0
- - 0913 0912 | O9l1 0910 08I3 | 08l2 0811 08I0
Read back output O9, O8 intensity
MSB LSB | MSB LSB
OUTPUTS 011, O10 INTENSITY
x5 OUTPUT O11 INTENSITY OUTPUT O10 INTENSITY
Write output O11, O10 intensity 0 X
- - 01113 | O1112 | O11I11 | O1110 | O10I3 | O10I12 | O10I1 | O10I0
Read back output 011, O10 intensity
MSB LSB | MSB LSB
OUTPUTS 013, 012 INTENSITY
0x16 OUTPUT O13 INTENSITY OUTPUT 012 INTENSITY
X
Write output O13, O12 intensity 0
- - 01313 | 01312 | O13I1 | O13I0 | O1213 | O1212 | O12I1 | O12I0
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 | O1512 | O1511 | O1510 | O14I3 | O14l12 | O1411 | O14I0
Read back output 015, O14 intensity
OUTPUT O16 INTENSITY See master, 016 register (Table 11).
B 7Y () CE:T
TRANSISTOR COUNT: 25,991
TOP VIEW . TECHNOLOGY: BiCMOS
016 [ 1] [24] v+
RST [2 23] DA
ADO [ 3] [22] scL
00 [4] s [21] sunk
01 E MAX6964AEG El 015
02 6] [19] 014
03[7] 18] 013
04[8 [17] 012
05 [9] [16] 011
06 [10] [15] 010
o7 [11] [14] 09
aND [12] 13] 08
QSOP
20 MNMAXIMN
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ZEZX

HIlset17-88 LED

L£2}ojH/GPO

of7| x| 32

Ol HIOIE| A|EQ] mf 7|X| = H2 X[ M AbFut £ T 24 1 7|X|7H 2 § 2 & = 2{™ www.maxim-ic.com/packages £

Y =Zetch

A2

h X 45’——'
I

J

rAl {

—]

\

NOTES:

3>. CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

x

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.

==

INCHES MIL

LIMETERS

DIM

MIN MAX MIN MAX

061 068 1.55 173

Al

.004 0098 |0.102 0.249

.055 061 1.40 155

.008 012 0.20 0.30

0075 | 0098 [ 0.19

1 0.249

SEE _VARIATIONS

150 [ 157 [381

[ 399

.025 BSC 0.

635 BSC

.230 244 |[584 6.20

.010 016 0.25 0.41

016 035 | 041

0.89

SEE VARIATIONS

Q(Z|C | |T|P Mo

oc [ 8 Jo

| &

VARIATIONS:

INCHES MILLIM

ETERS

MIN. MAX. | MIN.

MAX.|N

.189 196 4.80

498 [16]aB

0020 |[.0070 | 0.05

0.18

337 344 8.56

874 |20[an|

.0500 | .0550 [ 1.270

1.397

.337 .344 8.56

874 |24]ag]

.0250 | .0300 | 0.635

0.762

.386 .393 9.80

098 |28[aF]

[ZA =22 =R (2 =0 ZE =]

0250 | .0300 [ 0.635

0.762

QSOP.EPS

V969XVIN

@ DALLAS

SEMICONDUCTOR

PROPRIETARY INFORMATION

WMAXI/VI

TITLE:

APPROVAL

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

DOCUMENT CONTROL NO.

21-0055

E |4

AKX
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3k 2 Jtset 17-58 LED
L2}ojs/GPO

m7|x] 2 (A£)

O Cl OlEf Al EQ| I 7|X] = H2 A A Ab T} CF S 4= ULCE & A 1 7|X| 7§ 2 F 25 2 212 www.maxim-ic.com/packages € & =&t Ct

2X
<—b [0.10 ®IC]ATE]

0 A o.15[¢]
INDEX AREA I‘_D/ 2= - ~1°%/ ZI" PIN #1 10 /A
(D/2 X E/2)—\ N oas[c = (0.35 X 45

L

DEl'AILA—/ I|JI]|_||_||_||J]_L }
I——I-EI

%I -—I(ND1)X|§|I——

JOP VI BOTTOM VIEW

e TG T

: \TERIIIAL 'IP/ g

EVEN TERMNAL = ODD TERMINAL

MAX6964

x~

24L QFN THIN.EPS

-

w N

ﬂﬂﬂﬂﬂﬂ

e
f—r—i

//To.10[c

ABher | nnpnnnon é] SEATING PLANE

A11'

SIDE_VIEW Az DRALLAS 4 /AKX /VI

PROPRIETARY INFORMATION
TG PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 1
c |4

21-0139

22 MAXIMN
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B XE st 17-88 LED
L2}ojH /GPO

7| X] B2 (H£)

Ch 2| A o 7|1X| 7 2 H 2 E = 3 www.maxim-ic.com/packages £ & 25t Ct.

Ol HIOIE| A|EQ| mf 7|X| = H2 X[ M At Lut Ot &

30

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12l 4x4 16L 4x4 20L 4x4 24L 4x4 e D2 E2 DOV
REF, | MIN. [NOM. | MAX, | MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. CODES MIN. | NOM. | MAX. | MIN. | NOM, | MAX. |ALLOVED
A 0,70 |0.75 080070 |075 | 080 | 070|075 | 0.80 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 210 | 225 NO
s | 00 [002 [005] 00 |00z |005 [ 00 [002 | 005]| 00 [0z | 0os T1244-3 | 195 | 240 | 225 195 | 210 | 225| YES
A2 020 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
D | 390|400 | 410 [3.90 | 400 | 410 | 390 400 | 40 | 350 | 4.00 [ 410 T1644-3 | 195 | 210 | 223 | 195 | 210 [ 225 | vES
E 390 | 4.00 | 410 [ 390 | 400 | 410 | 3.90| 4.00 | 4.30 | 3,90 | 400 | 4.10 T1644-4 195 | 210 [225] 195 | 210 | 225| NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. T044-1 | 195 | 240 | 225 | 195 | 210 | 225| o
k Joes| - | - |oas] - | - |oas] - | - |oas] - | - T2044-2 | 195 | 240 | 225 195 | 210 | 225| YES
L 045]055 | 065|045 | 055 | 065 | 045|055 | 065 | 0.30 | 0.40 | 0.50 T2044-3 195 | 210 | 225 | 195 210 | 225 NO
N 12 16 20 24 T2444-1 245 | 260 | 263 | 245 | 260 | 263 NO
ND 3 4 s 6 Teass—2 | 195 | 240 | 225 | 195 | 210 | 225| YES
NE 3 4 S 6 T2444-3 245 | 260 | 263 | 245 | 260 | 263 YES
Jed WGGB WGGC VGGD-1 WGGD-2 T444-4 | 245 | 260 | 263 | 245 | 260 | 263| NO
NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994,
2. AL DIMENSIONS 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 GONFORM TO

JESD 95-1 SPP—012. DETALS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN

THE ZONE INDICATED. THE TERNINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
A\ DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

FROM TERMINAL TIP.
ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIELE IN A SYMMETRICAL FASHION.
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. @ PV 4V
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444—1, T2444—3 AND T2444—4. TS Daoacn T

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

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23
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