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ABSOLUTE MAXIMUM RATINGS

Voltage (with respect to GND)

Vb -0.3Vto +4V

O0-0O16 ..o

DC Current on O0to O16 ...oooiviviiiiiiicccceee e 55mA
DC Current on SDA ..o 10mA
Maximum GND Current .............ccoooiiiiiiiieceeeeee 350mA

Continuous Power Dissipation (Ta = +70°C)

-0.3Vto +6V
-0.3Vto +8V

24-Pin QSOP (derate 9.5mW/°C over +70°C).............. 761mW
24-Pin QFN (derate 20.8mW/°C over +70°C) ............ 1666MmW
Operating Temperature Range
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 7 v

SCL and SDA at V+; other Ta=+25°C 12 23
Standby Current N N S
) I+ digital inputs at V+ or GND; Ta = -40°C to +85°C 2.6 HA
(Interface Idle, PWM Disabled) PWM intensi trol disabled
intensity control disabled | T, = TN to Tmax 33
SCL and SDA at V+; other Ta=+25°C 8.5 151
Supply Current o ) S S
I+ digital inputs at V+ or GND; Ta =-40°C to +85°C 16.5 PA
(Interface Idle, PWM Enabled) ) ) )
PWM intensity control disabled | T = Tpyn 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 pA
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 HA
Enabled) intensity control enabled Ta = TMIN to TMAX 1221
Input High Voltage v 0.7 x v
SDA, SCL, ADO, BLINK, RST IH V+
Input Low Voltage v 0.3 x vV
SDA, SCL, ADO, BLINK, RST = Vi
Input Leakage Current <i < .
SDA, SCL. ADO, BLINK, RST IIH, hL | O <input voltage £ 5.5V 0.2 +0.2 bA
Input Capacitance 8 F
SDA, SCL, ADO, BLINK, RST P
2 M AXIW
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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, Ta= + 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 vV
TA = TMIN to TMAX 0.32
Ta = +25°C 0.13 0.23
83%: é‘ow Voltage 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 V
TA = TMIN to TMAX 0.26
Output Low-Voltage SDA VoLsDA | Isink = BmA 0.4 v
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) Oz?gb 300 ns
Fall Time of Both SDA and SCL Signals, Receiving tF (Notes 3, 4) O2?C+b 300 ns

. " 20 +

Fall Time of SDA Transmitting tFTX (Notes 3, 5) 0.1Co 250 ns
Pulse Width of Spike Suppressed tsp (Note 6) 50 ns

MAXIMN 3
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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 Ch (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: 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.

Il ol S5 Y

(Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
STANDBY CURRENT vs. TEMPERATURE (PWM DISABLED; fscy = 400kHz) (PWM ENABLED; fscL = 400kHz)
10 — - 70 o 70 -
Ve=36V 2 E 65 —— =
9 T pwmEnsBLED T T —=T | |2 60 g 60 — g
8 [T = = T 55 A3 =
= | X — L1 = z u Vi = 3.6V
2 7 —— 2 V=36V 2 [ ——
g ° = ——— Z w0 < 2w V-2
3 5 N T RV —1 3 Ve=2.7V 2 6 H— —
2 4 1T _vi-orv | pwmewasted | 5 %0 1 - > 30 >~
= PWMENABLED | | | vi-36v| & w T o5 V=2V
5 3w v M 1 B Ve 3
& Va=2V Va=2.7V
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 40-25-10 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 | S ——— s 1.050 °
g ALL OUTPUTS LOADED £ ‘ ‘ g
= g = g g
= 05 g = 05 g = 1025 V+=36 L £
= Ve=27V /// = z T
2 04 |—vi-ov ] 2 04 ] 1 ]
20 - — 4 = 2 1,000 =
= 03 — = 03 &
g " — = g 0 Vi=2V E 0975 o=t b
5 ;:ﬁz/( 5 L —1 & L/ +=2.1V B
02 V=36V 02 = = 090
3 3 | —— s
= = =
£ 01 S 01 Vo2 7V | Ve=36VT 0.925
\ ‘ NORMALIZED TO V¢ = 3.3V, Ta = 25°C
0 0 0.900 b—m————
40-25-10 5 20 35 50 65 80 95 110125 40-25-10 5 20 35 50 65 80 95 110125 402510 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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10 S5t Y (A1)
(Ta = +25°C, unless otherwise noted.)
SCOPE SHOT OF OUTPUT PORTS SCOPE SHOT OF OUTPUT PORTS SINK CURRENT vs. VgL
. . MAX6964 toc07 MAX6964 toc08 035 ‘ ‘ ‘ .
MASTER INTENSITY SETTO 14/15 - MASTER INTENSITY SETTO 1715+ ONLY ONE OUTPUT LOADED E
T T ]} output 1, S jouteuTt 030 Z g
LT LR L s | [ | {avin =2 \-///2
OUTPUT 1 INDIVIDUAL INTENSITY OUTPUT 1 INDIVIDUAL INTENSITY 025 v A
 SETTO 1/16 SETT01/16 //
S : S =020
T T —— R LA e e e e T e = Ve=2.0V / |
R : : = 015 t Vi+:3'3V
! TTTTITT [T outPuT2, : H louteut2 V=36
MHH HHH!L L I R SR - =
OUTPUT 2 INDIVIDUAL INTENSITY OUTPUT 2 INDIVIDUAL INTENSITY &
SETTOtNs SETT0 15/16 0.05
; PP DI TP N S SN i . i — 0
2ms/div 2ms/div 0 10 20 30 40 50
SINK CURRENT (mA)
By
= -
g3 Is
QsoP QFN
1,4-11,13-20 | 1-8, 10-17, 22 00-016 Z2 o E 7V, 50mA Mol Jiut = ol £
5 o4 BsT 2| Al Qe oHE|E 220| 0 2-M Ol E{H 0| A 7} A A% T C|HFO| AT}
ooy 2| Mo & Let AEf7 E ok
3 23 ADO FAYUd CjotolA s20lE FAS & FBCE GND, V+, SCL, SDA 0
AANMA4MNER ez 8+ ULk 21 X,
12 9 GND "X GND E 22 350mA 0| & & 35t X| & OtoF &F Cf.
21 18 BLINK U ZE HIAMOL HE UHZ A4S £ UL}
22 19 SCL cCEs&xEZY Y
23 20 SDA 12C & &t =/ & | 0|E] 1/O
24 21 Va+ = XE| 2 ZF HQL0.047uF Ml2tel 7 HAIEE 0| 851 V+ SGND & Hto|mj At
— Pad Exposed Pad | I 7|X| & el .- & 1 = GND 0ff & ZgtCh
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MAX6964= TX| TF 7t 350mA 0 EstE22 2= 17 7H
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1. MAX6964 F4 M

PIN ADO DEVICE ADDRESS
A6 A5 A4 A3 A2 A1l 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 Y XA FAY
REGISTER ADDR(IE‘?:()CODE AUT;)II)I\II)%F:EESI\QENT
Blink phase 0 outputs O7-00 0x02 0x03
Blink phase 0 outputs O15-08 0x03 0x02
User RAMO 0x06 0x07
User RAM1 0x07 0x06
Blink phase 1 outputs O7-00 Ox0A 0x0B
Blink phase 1 outputs 015-08 0x0B Ox0A
Master and global/O16 intensity Ox0E —
Configuration OxOF —
Outputs intensity O1, O0 0x10 Ox11
Outputs intensity O3, 02 0x11 0x12
Outputs intensity 05, 04 0x12 0x13
Outputs intensity O7, 06 0x13 0x14
Outputs intensity 09, 08 0x14 0x15
Outputs intensity O11, O10 0x15 0x16
Outputs intensity 013, 012 0x16 0x17
Outputs intensity 015, 014 0x17 0x10

HIE

g i
E{7t —’F—*._|§0IE

ct.

o.—t >
0x O
ro g

rr

D AE{7} S0l B ES

30/ F4
MAX6964 = 7-HE Z0| £2|0|2 FAE o| St (O
6). 7-H|E &30|2 A0 0|28 H|E=R/W H EO0|LC}
M7 HHO|H R/W HIEZIZ20|1, ¢7] HH0|H 50|
Ol Ck.

MAX6964 &2l 0|2 40 28 (A5), 3H (A4), 41 (A3),
6 (A1), OHX|Z (AO) |EE o & |Lr1 0,0, 0, oo|tr
&o0lE FA A6 A2 T4 Y ADOO 28 ZHECt
ADOS GND, V+, SDA, == SCLoj| 2z & 4 Qlct
MAX6964 £ 4 7t X| &38| 0|2 F A7} 7Hs 5iCH(HE 1), 22

ru|ru
=
2
o

El
2
20
o

MAX6964 2] 27| HIA| X] 4]
MAX6964 0ff 27| 25l M= MAXE964 2| &2 0|2 42t
ooz A‘IK-[%I-R/W HIE, X|ASH{HIO|E O|A o MEE M4
sfiof otch, X HHE HIO| E= EE HIO| E0| Tt FF HiO|
EE= O O3 HIO|EE 43S Uf O| HIO|EE MAX6964 9|
=g XAaE 7[5 XIE XI"*O*Ef(ﬂiZ) JE HOIE
S0l X BHO| ZX =M MAX6964 7t EE HIO|EE
X & et
T HIO|E 0|2 0| +~4lE HIO|E 5 CiolE BtO|
OIEf. AW ool B HOIE= ci HtOI E7F X

r9£ [m
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ZE X858t 17-58
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COMMAND BYTE IS STORED ON RECEIPT OF
STOP CONDITION —| D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8
ACKNOWLEDGE FROM MAX6964—+ A A A A A A A A
I I T I I I I I T I I
S SLAVE ADDRESS 0 A COMMAND BYTE A P
| | | | | | | | | | | | | |
R/WJ ACKNOWLEDGE FROM MAX6964J

ACKNOWLEDGE FROM MAX6964

ACKNOWLEDGE FROM MAX6964

HOW COMMAND BYTE AND DATA BYTE MAP INTO

N IAXCOGLS 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
| s | SLAVEADDRESS | 0 | A | ., COMMANDBYTE | A L, bmee A| P |
_ A 1 /
R/WJ BYTE
AUTOINCREMENT MEMORY ADDRESS
88 HYY S+ o OJE] 0 Al
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
e AEGSTERS D15|D14|D13|D12|D11 |D10| D9 | D8 | | 07 | D6 | D5 | D4 | 03 | D2 | D1 | Do |
ACKNOWLEDGE FROM MAX6964—* A
T T T T T T T T T T T T T T T T
| S | SLAVE ADDRESS 0 | A | |, COMMAND BYTE | A L bamevie A | P |
— A N A
R/\N—* BYTE

AUTOINCREMENT MEMORY ADDRESS

Z289.n7l Hl O]Ef HFO|E £~

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

SCL

SLAVE ADDRESS : COMMAND BYTE

NS SAB\ B\ 7\ B\ 9 ; 1 1

DATA1

S8 [, A TSE AT [SEATP]

SDAS TAG A5 [A4 [A3 [AZ [AT A0 [0 [ AT 0 0] 0] 01 0001 ANSE

START CONDITION R/W ‘ ACKNOWLEDGE FROM SLAVE

ACKNOWLEDGE FROM SLAVE

A

1

ACKNOWLEDGE FROM SLAVE—i— STOP
'CONDITION

07-00 3

Y DATATVALID 3
] fov 1

g

—>

015-08

"X DATAZ VALID

foy— -—

72110 M 7|EFO|2] CFOJo{ 224

MAX6964 ©f Ui & 2| X| AE o X & Eict(213 8). Lutxo
2 Y HO|E FAV X522 Ftstaz HX|l FHE
o|Mofl of2f 7He| cjo|E HIO|EJL &M 0| HiO|
E 7} MAX6964 2| Oli LH S XA E o MASCH 2 2).
£ ZE XAH (HE AY0 XA E= HE 9y

12| X|AE)of et M7|Ctojoja 2 23 102 ZCt

MgE &8

MAXIMN

271 HA| x| E4

HIOJEE M7| TA ZQIE 2 0|3 S0|

MAX6964 2| HE X & HH HIO|EE A Z2HE 0[&
Sl M MAXB964 E 212
Cl Ol Ef HIOIEE
(R 2). 132

2 ik M 7|04 9F obE7Ex| 2 of
= ol mjotct BOIEYL RHECR F It
2 972 YSAE BH MI|E S35 A
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MAX6964

3k 2 IS 17-58 LED
L£2}ojt1/GPO

MAX6964 ©| H& HIO|ES F4sloF st (23 7). 28
HotAEI HH HIO|EO A X - S F A 2 X|AF M
H W OO B HIO|EE e A2 2 MAXEI64 2R Efn 712
AL X HIOIEE S 4 ULCH M7 Fof HH HIOIE
ZTAJAHECEZ ZIIEY SO 2 read-after-writer 2352
Yo M= BB HIO|ES| FAE 2|MaHoF §HCH(E 2).

C+= OrAE] S&
MAX6964 7t TtE OtAETE S sts 2-4 QoA E
0| 22 H MAXG64 E 2= OhAE{7F MAXG964 o] F A
ZAHE A¥sts A7| 0] XM CIOIEE Fdt=
A7l AtOlof =Mooz AR HE S LSO SFCH(E 2).
Ol= 1% OrAE 7} MAX6964 2 4 ZQIEf & HAFst
SO0 HOIHE H7I MY wfj 2'H Ot AE T HAS XX
= A7 WiZolct ojuf 28 OFAE 7 MAX6964 2 F 4
ZOEE HAAZ|IH 1 OtAEL X|HE 7|7 S¢S
XM HIOIEHE 7t M E 4 UL

MAXE964 ofl M &=l BE F
1= Wofch Ao XA

L b

x| 2|4
2| 23 RST= HEIE 22 YHOo[ch 0 Y=o 22
O| HRST 7t &2 QIE{m 0|2 ol 4 MAX6964 0fl CH $t E2H
HE A7 5t WE X AEE ot 2|t S ot HEf=
TSI (E 3). 2@ CHZ MAX6964 7k 212 2IE{ Ho| A
Ol MSTART = 0| ¥ & =|7| € 7| ChElCt,

M 2

X7|3t ot
ot Ho| Lt RST 3ol 222 W32 wjotct 2 & Hof
2 X|A B 7t 2| M=l 7 MAX6964 7t th 7| 2 =7t =t (& 3).
oY dEY e ZE £30 2% 50| (AR EY
Metg o|&stXl ¥2 ™ sto] ¥m HA)IE =l PWM

QA3 oEf % H= 7|50| YXIECH RST Y2AS 5t =9 of
A2 YA Oo2 0|85H RE LED (EE J|E) Rat7t
QEJt g1 ClHIO|A 7} M & A B E 3| A 55tc}

T4 x|AE
T AKAEHS O[Ra PWM Z2E 2E W MY =3
MF5tT 016 EHS MSAI7|T, BLINK Y2 25 2 &
2015 4 UCH(E4),

10

HERZC

HELHoo|H 2Hs HE /M0 2 X2Et HE 41
HAAEZ SEEY 4 Ak 28 Mol= stE0 (BLINK
Aol Mol (78 MXIAEHS HE =S

) ¥ AzEgof
Z21B)E 25 0|8 ITH(E 4).
2

S 52 me Y XAH Ao 27| OH2 ClAZH 0| HES
o2 aAsin AT EY 0 £ Sl= o] Mol E 0124 oS

5]
IE AO|S 2R g2 MLED 518 ¥ A 4 Urt

DHOF HB 9|y | A XIAE S OxFFE X451 BLINK
Y StEQ0f Mol HX YO 0|BHAH oS ST
M 9 A0 2 X AE 0 Z2IME ED HES XA FA
A2 4 9Tt 0 719 s BLINK Y28 PwM A
52 TSHORM LED MRS HEA HoY E1E
StA S A QlC)

o =2"T M .

74 HXAEC MY MY BHILES MY
DEJ MYELG (B 4) Y DSS MY MY
Zal3 A Ef2BLINK 2 20| EXOR &l 01 9 &f0] 2 He| 3,
MY AN 0 AKAEL MY A4 1 X AE A
E20| AYEL (AY 111 E5).

T HRIAES MY MY BAITES ANGH MY
2t AE (2 4) Y 2ot HXEH 3 =Y
Zajaol Mejt RAS D M AN0HRIAETL HEOR
£33 1 of ict.

BLINKS| 2% MEfS 74 2| XIAE O 97| XS M
Bl ZeiI2 0|2 4 UCH(E4) 1202 HE 7|
0125t o 0f Z2I7 0l H0lA BLINK & X 71Xl
U (GPHez2 0|28 4 Act BLINKE GPIZ 0]
g P AKAES HY HY B2 ES A
H® 7|52 MXIAIFOF ST 4).

0 ox
I ng

1l
Il

=
=
A
e

2z ok ot mo 0

S oo oz O

HE ¢ el x|AE

M52 HAAIH S HY AN 0 HKIAE T} 164

£2(00-015)2] 2| 2| We AHFIC (H6) HBIISS

M5 SAS HY Y 1 2 KAEI 20| o|GHL}

7). 25 50l Y 52 50 YWHAZ 4
C|

—

X~

(=]

W M ZE X70| ofL| 2t
b O3o2 TE £33

AZE 8 B3t watM K55 22! oLt ot

OHE 167 23 ZEQ SUSHA o8 E= HEO0| MO
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3k 28 ISt 17-88 LED

c2fol# /GPO

3. 019 M

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 0x03 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 _and gI_obaI/O16 PWM Qsmllgtor |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
QOutputs intensity O1, O0 01, OO0 are static logic outputs 0x10 1 1 1 1 1 1 1 1
QOutputs intensity 03, 02 03, 02 are static logic outputs 0x11 1 1 1 1 1 1 1 1
Outputs intensity 05, 04 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, O8 09, 08 are static logic outputs 0x14 1 1 1 1 1 1 1 1
Outputs intensity O11, 010 011, O10 are static logic outputs 0x15 1 1 1 1 1 1 1 1
Qutputs intensity 013, 012 018, O12 are static logic outputs 0x16 1 1 1 1 1 1 1 1
Qutputs intensity 015, 014 015, O14 are static logic outputs 0x17 1 1 1 1 1 1 1 1
¥4 74 HXAH
ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W > e
x8 5 25| 2 | g3
CONFIGURATION o | 2R 5 o | 82| x | 29
o = J Z mZ
7)) o G = | 1T}
= m
Write device configuration 0 X X
configuration Ox0F BLNK| O1 | 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
o . — 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.
AXI/W 1

PI969XVIN



MAX6964

3k 2 IS 17-58 LED
L£2}ojt1/GPO

24 14 HxAH((A%)

ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R/W > o
X g 56 | @ x 4
CONFIGURATION o | EF e o |8z | x | 292
aJ< o o > =
oF 2 o = mZ
(2] o 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 O0 |
through O15 when configured as outpults, 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 . X N 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 .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 .hlgh 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 back'BLINK |n.put 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 O
0 0 0 Blink phase O
0 1 1 Blink phase 1
1 Enabled -
1 0 1 Blink phase 1
1 1 0 Blink phase O

X =Don’t care.

12 MAXIMN




3k 28 ISt 17-88 LED
L£2}ojt/GPO

6. ME A0 Hx|AH

__| ADDRESS REGISTER DATA
REGISTER R/W CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do
Write outputs O7-00 phase 0 0
0x02 OoP7 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 &1 8xAH
__| ADDRESS REGISTER DATA
REGISTER R/W CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Write outputs O7-00 phase 1 0
0x0A 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 015-08 phase 1 1
H8. PWM O{ E2|7 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 0x17 are don't care.

All outputs PWM using the same PWM
setting

MAXIMN 13
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MAX6964

3k 2 IS 17-58 LED
L£2}ojt1/GPO

PWM Z= Flof
MAX6964 = 23 32kHz LHE A2 0|E{E 0|3l A
LED Z= HofLt PWM E2 DAC 22 7Iet ofZ 2|3 0|42
ol 3t PWM EFO| LS MM sttt PWME 2 E 210 of 3
N AHHeE HAIAL 4+ ULt 0l ZR0s BE 50|
B AEE ST U PWM @A 20[E 7} 0| 2 EIX| 2o
B 2 MAX6964 S &f M J 7t 2| A7t ElCk

MAX6964 = PWM &2t 2a|x| 9= 2% &219| of

ZHORE BAE 4 UCL HAPWM 0| X

4-HE ZE RO 7} JhSEICE (B 12) BE 50| 5
=

PWM A S 0|8 & = TA L= Mo E 0l&36HM =
SAol Mojg 4 ALk (& 11). E 82 g o{Z 2|70
ol @2t MAXE964E H ot HHE E &L

rx moro roOr.

PWM EF0] %
PWM M 0 = 240-EHAl PWM ALO| 22 F 4 &M, 0l= 15
T OtAE ZE EtEROZ TERECL 2240 A
ZE EFUAR0| 16 HA PWM Af0|22 R4 ECH (12
12).

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

BLINK PHASE
REGISTERS

BLINK INPUT

271 BLINK 2 &

OfAE ZE== HOEZR SA6iM JHE 23 48 = PWM
AlZEe[ 10l M 15 EfeRez AFech (23 13 28
14, 2&15) (& 11).
Z E2HO MWE 4-HE Z& Hojs otAH Z=0M XH
SHEA &R SAU XS ST HE M= 1/1601 A 16/16
MR16 AR ZH0| 7k S5t (F 12).
O% 16, 217, 238182 ME = Mo A WE
B EC HE E= A 2E0M 0|8 5 U= FO] U2
16/160|CH O] zez MFPstH £Ho| OtAH MO E
SAStL sllE HE {4 XA HES 22 ES
CECL a2 EH2PWME 0|83 2= =2lX| 8le
X E=0| HCh

EHE sl 5t2 PWM Z= H|of
HES EXAIZIH (7 5) PWM 2 AlzZtof]l EE 40
HXIAEIIZ 20 25 Y AS ZYBUCH(Ee) 2
HE AL 0 XA HESO E= 12 YIS Mo
Suat= 209 2ot EHHEE 022 4HsIH 1/16 FE
oM™ 27X 16 HARLEDE ZEE = U2 LIPWM
ZE HMOE 0o|8otH 24X o= 0| + Gt &
HEE 12 d%otH 2™ 2z ol M 15/16 FEIZHX| 16
HAZIEDE =Z2& =+ UL

X 85T PWM ZE Hof
HUS MY (E5) WY YN0 AXIAE S HH 9y
12 XI AR 7 SIS B2 Q140 PWM & AlZHoll 2t 5210
2 ug AYsict (B6n B 7). 2 MY AN
AAAE HESOES 12 4HYS GO SoH= E 103}
2ol LEDE 23t 2= 2 ZutE, E& ChYE 50]/2 2
PWM ZE2 28 4 ek

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@—— FACHMASTERINTENSITY |

2812 PWM EtO]E
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H/016 Z= Hlof
016 282 PWM I8 Ao 0|8&= 4-HE= HA
ZdE MO Zo|SET (7 11). ™A Moi= ME0E 0 E
2 HOMMY RE SH0| SAUS MHS 0|85t 0f 2
Aol M7 JHE HEE HY Y2 A 2N
PWM 28S ZtAastetch A 282 74 XA
A 2 2HIGE o|SaH 2P = UCH(E 4). TA
PWM M ME 0|25tH 4-H E OtAE ZEQ4-H E FH|
7o+57}74°*oHA1 ZE EYS8HE240HAZ Mo e 5
Qlct

HHPWM MO E €8 ZEOZ MEST LHHXE 25
o= 0|Est= 3\8 =7tsstct. d@x 22 24t
PWM 8 S 25 fsiM= HE PWM MO E 0l E

13 OtAE ZEE /152 EE

1234567891011121314@

814 OrAE =S 1412 £

815 OtAE 2 =S 15152 2E

sot 17-58 LED
c2lo|H{ /GPO
olEz2|7o]M Z&
22 2y g

Nt =20l &3 of7|HX0|Z R 53 ™S MAX6964
AMERtolED o E7iL 42 MYOR #Hety 4+ r.

E0lM R 2 NS 0|85 50| YL HA 23
50| Z7US HX|E[E Mt U2 WA 4+ ULk MBS
#ld 7vel of Mol AFE > ULk OMOS U S
QIE{TO| AT U= 220k Z® M go| HEEC M
Am0l @ B2 AL SHE ABAElD 2518 e
ol W2 A% AIZH0] B o SaA 0| MolME of #e
Mergolgsl B UTAS BAAY S 2Art

LED %5t 75

LEDE #sg M= LEDS’-P "'E*E X‘Ig*g 0| ZsllAM LED
ZAE 0|5

RLED = (VSUPPLY - VLED - VoL) / ILED

of 4 01|A1

lLep= LED Ol & or = 5t M B 0|CH (A).

ol S0l 5V ME20|E 0|83 M 14mA 2 2.2V XA
LED & #&5t7| HlaiM=Rep=(5-22-0.25)/0.014 =
182Q O] L.

MASTER INTENSITY TIMESLOT

12345678910111213141516’1_‘2345678910111213141516(

NEXT MASTER INTENSITY TIMESLOT

JE6NE(EETIAN) ZEEV/IE EF

MASTER INTENSITY TIMESLOT

NEXT MASTER INTENSITY TIMESLOT

L

123456789101112131415[‘1 2 3 45 6 7 8 910 11 12 13 14 15|16

I G (EEFA) 2 EE 15162 8T

MASTER INTENSITY TIMESLOT CONTROL IS IGNORED

12 3 45 6 7 8

9 10 11 12 13 14 15 16

2 3 45 6 7 8 910 11 1213 14 15 16

I8 NE(E=T

MAXIMN

H)Z=E6/1622 H4F
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MAX6964

ZHE XH
E2lolH /GPO

2aojLt

StCt ol & =01 6V 330mW =&l 0|7t 55mAE

Ol #3557 ®lall & el H&E £=0| dedsict HH
%Q%%%EJ HE e 2X A8 o 2fsl Mo =2 200-07
HLL 08-015 HRWHAM ESHS MEHSHOL

HE =50l sUstA Ao ECH 0162 &

Ho2 0|83 4 9Ct 0162 CI2 A XIAE{7} Hojs 02
CtES=E S Mo 4 Sl

Uao] 22 QSED HolE A MY uf

ElE XM EMMNMEZHE MAX6964E ES

= 2UHE|E 23510 HHtolojA CHO|EE H A0k
(23 19). ol Cto|Eel Hj3 MF I AHEIE 25l9
S XMFIL ECL

2t 0|

TXE W M|ED 2t

=TT =

50mA 0j&te] 25} HE T
Z2| Aol Mol M= %ﬁ.%
HEB3 St 2 M 50mA 0| e BEEE REa 4 Qi

Ol = 50mA £ &t M Zotct £ A

D} MSat0] 124 ArE
MAX6964 = 2V~3.6V S8 2= SAetLf
0.047uF S Ol 83l M ClHtO|A O E|=2 JH2 A Y ME
SGND 2 Htol A et

H9.PWMZE 23 (HE&HH)

Jtset17-84

of StLfel &8s OI%oHOF

LED

ERl g

gt O H

S5 3R YR

&l St= ul A
st7] s M
stCh

X A 5t

V1036V
0.047uF T

; |

V+ 00

uC
01
SDA [<—{3DA 02 | MMTBT4148

scL —{scL 03 T
1/0 »|BLINK 04 T

05

1/0 »~1RST 06

MAXIWV

MAX6964 O

08

ADO 09

— 010

o1

012

013

014

GND 015

-
219 QIGE|E 50| Cl0|R =25 A LA

OUTPUT PWM DUTY CYCLE LED BEHAVIOR WHEN PWM DUTY CYCLE LED BEHAVIOR WHEN
(OR OUTPUT BLINK PHASE 0 | OUTPUT BLINK PHASE 0 | 5TpuT BLINK PHASE 0 | OQUTPUT 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 ™\ 6w 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 A
Ox4 5/16 11/16 2 11/16 5/16 >
0x5 6/16 10/16 £ 10/16 6/16 2
0x6 7/16 9/16 2 9/16 7/16 £
0x7 8/16 8/16 el 8/16 8/16 %
0x8 9/16 7/16 é 7/16 9/16 )
0x9 10/16 6/16 2 6/16 10/16 2
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
oxD 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 Full intensity,lno PWM .Static high lStatic high LED off continuously
(LED on continuously) impedance | impedance

16
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F X1 ’2‘ <
gk XHIlset17-58 LED
c2lo|H{ /GPO
E10.PWM ZE 473 (3 83)
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) | REGISTERBIT=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 | Phase 0: 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 o LED Hiah - LED I
ase O: on at high intensity ase 0 on at low intensity
0xB 12716 416 416 12716 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
OxXE 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

MAXIMN
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MAX6964

3k 2 IS 17-58 LED

c2folH /GPO

H11. 0tAE 016 Z = & X| AE

REGISTER

ADDRESS
CODE
(hex)

REGISTER DATA

pz | b6 | D5 | D4

D3 | D2 | D1 |

Do

MASTER AND GLOBAL INTENSITY

Write master and global intensity

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

O/16 intensity duty cycle is 2/16

0O/16 intensity duty cycle is 3/16

0O/16 intensity duty cycle is 14/16

O/16 intensity duty cycle is 15/16

0O/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|lo|o

o|lo|o

-

—_

—_

a|lalo

|
o|lo|O

o|O|O

o= |0

—_

—_

—_

18

MAXIMN




212 88 3k H XA

3k 28 ISt 17-88 LED

c2fol# /GPO

ADDRESS REGISTER DATA
REGISTER CODE
rRw | (hex) D7 | b6 | b5 | b4 | p3 | b2 | b1 | Do
MSB LSB | MSB LSB
OUTPUTS 01, O0 INTENSITY
OUTPUT O1 INTENSITY OUTPUT OO0 INTENSITY
Write output O1, OO0 intensity 0
- - o113 | Ot12 | Ot O1l0 | O0I3 | O0l2 | 00N 00I0
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 — — — —
Output O1 intensity duty cycle is 15/16 — 1 1 1 0 — — — —
Output O1 intensity duty cycle is 16/16 . 0X10 1 1 ] 1 . . . .
(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 OO intensity duty cycle is 16/16 . o o . . 1 ; y 1
(static logic level, no PWM)
MSB LSB | MSB LSB
OUTPUTS 03, 02 INTENSITY
Oxi1 OUTPUT O3 INTENSITY OUTPUT O2 INTENSITY
X
Write output O3, O2 intensity 0
- - 0313 | 03l2 | O3t 03l0 | 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 0510 | 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
- - 0713 o712 o711 o7Io 0613 0612 061 0610
Read back output O7, O6 intensity 1
AXI/W 19
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3k 2 IS 17-58 LED

c2folH /GPO

HE12. 88 Z Y XIAEH (AS)

ADDRESS REGISTER DATA
REGISTER CODE
rRiw | (hex) p7 | o6 | b5 | pa | p3 | b2 | b1 | Do
MSB LSB | MSB LSB
OUTPUTS 09, 08 INTENSITY
Ox14 OUTPUT 09 INTENSITY OUTPUT O8 INTENSITY
X
Write output 09, O8 intensity 0
- - 0913 0912 091 0910 08I3 0812 08I1 08I0
Read back output 09, O8 intensity 1
MSB LSB | MSB LSB
OUTPUTS 011, O10 INTENSITY
0x15 OUTPUT O11 INTENSITY OUTPUT O10 INTENSITY
Write output O11, O10 intensity 0 %
- - 01113 | O1112 | O1111 | O1110 | O10I13 | O10I2 | O10I1 | O10I0
Read back output O11, O10 intensity 1
MSB LSB | MSB LSB
OUTPUTS 013, O12 INTENSITY
0x16 OUTPUT O13 INTENSITY OUTPUT 012 INTENSITY
X
Write output O13, O12 intensity 0
- - 01313 | 01312 | O13I1 | O13I0 | O12I13 | 01212 | O12I1 | O12I0
Read back output 013, O12 intensity 1
MSB LSB | MSB LSB
OUTPUTS 015, O14 INTENSITY
0x17 OUTPUT O15 INTENSITY OUTPUT O14 INTENSITY
X
Write output O15, O14 intensity 0
- - 01513 | O1512 | O1511 | O1510 | O14I3 | O1412 | O14I1 | O14l0
Read back output 015, O14 intensity 1
OUTPUT 016 INTENSITY See master, 016 register (Table 11).
B 7Y () E=T
TRANSISTOR COUNT: 25,991
TOP VIEW o TECHNOLOGY: BiCMOS
016 [ 1] [24] v+
AST [ 2] 23] spA
ADO [ 3] [22] scL
00 (4| amaxcian [21] Bk
01 E MAX6964AEG E 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
GND [12] 13] 08
QSoP
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3k 28 ISt 17-88 LED
L£2}ojt/GPO
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NOTES:

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCE
3). CONTROLLING DIMENSIONS: INCHES.
4>, MEETS JEDEC MO137.

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

==

INCHES MILL

IMETERS

DIM[ MIN

MAX MIN

MAX

>

.061

.068 1.55

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

[ 157 38t

[ 399

.025 BSC

0635 BSC

230

244 |584

6.20

.010

016 0.25

0.41

016

035 [ 041

0.89

SEE VARIATIONS

R|Z|C|>|T|0 |MO|O|w

0°

[e [0

| &

VARIATIONS:

INCHES MILLIMETERS

MIN.

MAX. MIN.

MAX. [N

.189

196 480

498 |16]aB

.0020

.0070 | 0.05

0.18

337

344 8.56

874 |20]aD|

.0500

0550 | 1.270

1.397

.337

344 8.56

874 |24]aE]

.0250

.0300 | 0.635

0.762

.386

.393 9.80

998 |28]aF]

0nPln|gln|g|n o

.0250

.0300 | 0.635

0.762

QSOP.EPS

V969XVIN

ED .006” PER SIDE.

@ DALLAS

SEMICONDUCTOR

PROPRIETARY INFORMATION

AKXV

TITLEs

APPROVAL

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

DOCUMENT CONTROL NO.

21-0055
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3k 2 IS 17-58 LED
L£2}ojt1/GPO

7| x| 3& (A=)

Ol HIO|E AlEQ| If 7|X| = H2 = A ArL T CF S 4= T 2 A I 7|X| 7H 2 H 2 E 2 2{H www.maxim-ic.com/packages £ % =3 Cf.
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0 ]0.15[C] — Dp—— E!m‘;EHEI T
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D/2— —|{p2/2 o
INDEX AREA 2 PIN #110. /& Ie]
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Yo\ JEz/z
[al 3 l E (NE-1) X [@ 3 E2
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| 2 |
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DETAIL A |JI1 man |JI'|_ I*-
B e
G - (ND-1) X & |=
TOP VIEW BOTTOM VIEW
& ¢
(R IS OPTIONAL)
man N T
DETAI A T )J | | | | ;
i AN
;.i \'r:numn. L —/ L—»LEI
//1e-10]c EE;N_IEBMINAL ODD TERMINAL
|
=0l | _npooon T é] SEATING PLANE
Al
SIDE_VIEW DRALLAS /M AN X1V
TILE PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL mcU?;_BJ!ITEIIé NO. REV. 1/2
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B xZJlset 17-88 LED

LE2}ojH /GPO

Bi7|X] B2 (7£)

Ch 2| A o 7|1X| 7 2 H 2E £ 2¢™ www.maxim-ic.com/packages £ & 23t C}.
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 G, D2 E2 DOVN.
REF, | MIN. [NOM | MAX.[ MIN. [ NOM. [MAX. | MIN [ NOM. | Max. [ MIN. [ NOM [ MAX CODES MIN. | Nom. | max. | mIN. | NOM. [ Max, |acLoveD
A 0,70 | 0,75 0.80]0.70 | 075 | 080 | 0.70 | 0.75 | 0.80 | 0.70 | 0.75 | 0.80 T1244-2 195 | 210 | 225 | 195 210 | 225 NO
AL 00 [002 | 005] 00 [oce [ 005 [ 00 [00e | 005] 00 | 0oe | 003 Tie44-3 | 195 | 210 [225] 195 | a10 [ 225 | YES
A2 020 REF 020 REF 0.20 REF 020 REF Ti244-4 195 | 210 | 225 | 195 | 210 | 225 NO
b 025 |0.30 035|025 )|030 | 035| 020) 025 ] 0.30| 018 | 0.23 | 0.30 T1644-2 195 | 210 [ 225 195 | 210 | 225 NO
D [390[400 | 410 [390 [4.00 | 410 [ 350 [ 400 | 430 {390 | 400 | 410 T1644-3 | 195 | 210 [225] 195 | 210 | 225 [ YES
E 390 | 400 | 410 [390 | 400 | 410 | 3.90| 4.00 | 430 | 3.50 | 400 | 410 T1644-4 195 [ 210 | 225) 195 | 210 (225 NO
e 0.80 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. T2044-1 | 195 | 200 | 225 | 195 | 210 | 225| WO
K 025] - | - |oas] - | - |oas] - | - |eas] - | - 120442 | 195 |20 [225] 195 [ 210 [ 225 [ YES
L 045 (055 | 065|045 [ 0.55 | 065 | 045|055 | 0.65| 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 Te444-2 | 195 | 240 | P25 | 195 | &10 | 85| YES
NE 3 4 S 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 MO

NOTES:

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

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95—1 SPP—012. DETALS 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.

DIMENSION b APPLIES 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.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. E]D-Dl% /VI /JXI/VI

DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444-4. T

12, 16, 20, 24L THIN QFN, 4x4x0.8mm

o B Per-=-

21-0139 C

APPROVAL DOCUMENT CONTROL NO. REV.
2
3

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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