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ABSOLUTE MAXIMUM RATINGS
Voltage (with respect to GND)

Ve -0.3V to +4V
SCL, SDA, ADO, BLINK, RST .................... -0.3V to +6V
O0-0O16 oo -0.3V to +8V

DC Current on O0 to O16
DC Current on SDA
Maximum GND Current

Continuous Power Dissipation (Ta = +70°C)
24-Pin QSOP (derate 9.5mW/°C over +70°C).............. 761mW
24-Pin QFN (derate 20.8mW/°C over +70°C) ............ 1666mW
Operating Temperature Range ..... ...-40°C to +125°C
Junction Temperature...................
Storage Temperature Range ...............
Lead Temperature (soldering, 10S) .......cccoovviviiiiiiiiennn. +300°C

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 1.2 2.3
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 | T4 = TN to Tmax 33
SCL and SDA at V+; other Ta=+25°C 8.5 15.1
Supply Current o ) S S
I+ digital inputs at V+ or GND; Ta =-40°C to +85°C 16.5 HA
(Interface Idle, PWM Enabled) ) ) )
PWM intensity control disabled | To = Ty 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 PA
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 0.3x v
SDA, SCL, ADO, BLINK, RST = Ve
Input Leakage Current ) i
SDA, SCL. ADO, BLINK, RST IIH, L | O <input voltage £ 5.5V 0.2 +0.2 bA
Input Capacitance 8 F
SDA, SCL, ADO, BLINK, RST P
M AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Typical Operating Circuit, V+ = 2V to 3.6V, Ta = TMIN 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, IgInkK = 20mA Ta = -40°C to +85°C 0.3 Vv
Ta = TMIN to TMAX 0.32
Ta = +25°C 0.13 0.23
Dutoun Low 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 Vv
TA = TMIN to TMAX 0.26
Output Low-Voltage SDA VoLsDA | ISINK = BmA 0.4 \
PWM Clock Frequency fPWwM 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) 02(1)(;) 300 ns
Fall Time of Both SDA and SCL Signals, Receiving tF (Notes 3, 4) O2?C+b 300 ns

) o 20 +

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

MAXIN 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 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: 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.

REEEHE

(Ta = +25°C, unless otherwise noted.)

STANDBY CURRENT vs. TEMPERATURE
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EEESERMEGERSE)
(Ta = +25°C, unless otherwise noted.)
SCOPE SHOT OF OUTPUT PORTS SCOPE SHOT OF OUTPUT PORTS SINK CURRENT vs. VgL
. . . . . MAXBQM toc07 MAX6964 toc08 035 ‘ ‘ ‘ .
MASTER INTENSITY SETTO 14/15 MASTER INTENSITY SETTO 1/15. ONLY ONE OUTPUT LOADED g
T ETTTTHTT T outeut, : 1 JourPurt 030 -
‘ HHHHHHH HHHHHHHH V/div ‘ : [ ‘ 2vidiv v \/AE
OUTPUT 1 INDIVIDUAL INTENSITY OUTPUT 1 INDIVIDUAL INTENSITY &~ 025 7|
 SETTO 1/16 SRSHE SETTONM6 e o /
TR SRR = 015 | =3
RV R DR VDL W A I _—
LT LT LTI 2w o b - Javiiv 0.10 7
OUTPUT 2 INDIVIDUAL INTENSITY OUTPUT 2 INDIVIDUAL INTENSITY
SETTOtns Sertowsne o 005
; .............. . - i ; ? HA N N O
ams/div ams/div 0 0 20 30 4 50
SINK CURRENT (mA)
iiis ¥ £ BB
inF
" & e
QSOP QFN
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5 24 BT Uty M, 777_-407~D—LCA:D"CZ%»?£§’()971—2&7'}TL/\
TINA RB/ND—=T Y TROUEY hEBUKREICLE T,
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12 9 GND 722 KR, GNDIGFIC350mALA EDERZ T 7 LIEINTL S0,
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#£1. MAX6964D7 KL XY w7

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

R2. LIRIFPRLRYYT

REGISTER ADDR(IE::()CODE AUT::)'\:JCI:RFI‘EES%ENT
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 OxOE —
Configuration OxOF —
Outputs intensity O1, O0 0x10 Ox11
Outputs intensity O3, 02 0x11 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 015, 014 0x17 0x10

HNATHDEIIO-TRELTNET, YA
MAXG6964(CErix L CTL\DEEIF. MAXEO64 (3 ZEH
ThHhdrH. ZOTINAINERBSEEY bEERL
9. MAXEOGAN' VR ZICEREL TS EEIF, YRS
IREMTHDID. YAINEBEEE Y MEER
L&,

AL—T7EKL R

MAX6964(3. 7EY NEDAL—T7 KL RAZHAT
WFIT(XB), 7TEY ML —T7 RLRICEHRT D58
Ev kI, RAWEY FTY, ERAAHAOAV Y RDIBEIS
RWEY MIO—T. HEW IV RDIBEIF/NA T,
MAX6964 2 L —T777 KL ZME2(AD). E3(A4). 4
(A3). E6(A1). RUBEODEY MAD)IZ. ZhZh
#iZ1. 0. 0. 0. 0CT9, RL—TF7 RLZEY NGB
RUA2IE. 7 KL ZAHADOT:ERSNF T, ADOIL.
GND. V+. SDA. F/zl3SCLICEHKRITDIENTE

9., MAX6964(34DDZL—T7 RL (X1 %
fBATULDIZH. mAADDMAXEI64T /N1 X %ZF L
AT I oERICHIHTEZEATEET,

MAXB96ANDHAZBA Y tE— 74—V Y b
MAXBOBANDERAHAIZ., COICERESINIZR/WE Y
EFDBICRET/NA MDIBEHRHH: < MAXB964 X L —
T7RLREGETDIENDITONET, IBRDE
INA ME AV RNA RTT, OV RINA MMIL F1E
SNAEEITIRD/INA MIEL D TEZRAFTNDMAXE964
DLIRAYERELET(R2), AV R/NNA MR E
INRICSTOPIRREA R S nciEEId. MAX6964
TV RNNA NOREUADT V3 ERILE
Bho

OV RINA FOBICZSITERD/NA MME. T—F/N1 b
TY, BN1TF—IN\A MI. AV RINA NTEIRT D
MAXB964MDWERL ~ 2 Z I L %9 (K8),
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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 I T I I I I T T I I I I
S SLAVE ADDRESS 0 A COMMAND BYTE A P
| | | | | | | | | | | | | |

R/WJ

ACKNOWLEDGE FROM MAX6964J

7. FEATY K/ K
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
VIAXCOLLS REGISTERS D15|D14|D13|D12|D11 |D10| D9 | D8 | | 07 | D6 | D5 | D4 | D3 | D2 | D1 | Do |
ACKNOWLEDGE FROM MAX6964 A
T T T T T T T T T T T T T
| S | SLAVE ADDRESS L0 | A | COMMAND BYTE | A DAABVIE A | P |
_ A 1 4
RAW BYTE
AUTOINCREMENT MEMORY ADDRESS
8. BEIVY K/ MRULVILT—5/01 b
ACKNOWLEDGE FROM MAX6964 ACKNOWLEDGE FROM MAX6964
HOW COMMAND BYTE AND DATA BYTE MAP INTO
ebas AEGISTERS D15|D14|D13|D12|D11 |D10| D9 | D8 | | 07 | D6 | D5 | D4 | D3 | D2 | D1 | Do |
ACKNOWLEDGE FROM MAX6964—* A
T T T T T T T T T T T T T T T
| s | SLAVE ADDRESS 0 | A | |, COMMANDBYIE | A DAABYE A| P |
— A N A
RAW BYTE
AUTOINCREMENT MEMORY ADDRESS
H9. EfEn7—5/\1 b
WRITE TO OUTPUT PORTS REGISTERS (BLINK PHASE 0 REGISTERS/BLINK PHASE 1 REGISTERS)
scL M/2AB/ASB\B\N B\ ; ; ;
SLAVE ADDRESS ! COMMAND BYTE ! 3 :
SOA[S TR A M [ A [A JA0 [0 AT O 0] 0] 0 0010 1] ANE DATAT TS [ ATVSE DATR? SB[ AP
‘ 3 3 A
START CONDITION RAW | ACKNOWLEDGE FROM SLAVE | ACKNOWLEDGE FROM SLAVE | ACKNOWLEDGE FROM SLAVE———H STOP
\ \ L \CONDITION
07-00 X DATATVALID
—» <4— Iy "
015-08 X DATAZ VALID

foy—p -—

M10. BAAY A IVIH

STOPRREDIZHAIIC. BT —F /N1 MEREIND
BEE. AV RN N7 RLZAAEFHMICA o
X RhENDH. BEINOSD/NA MIROMAXE964
REBL D2 ZICRESNE T (R2), HAR—KL P25
(T OMRMBOL PR F T ) o IOMEIL D RY)
ANDBIAAIZDNTIE. B10ICRENTNE T,

EMURAAYE-OT7F—VY b

REIVRENA bZBERABOT7 RLARAVH &
LCERTDOLEERRIC. MAXCIGADWEMREF IV > R
27 RLARAZELTERL T, MAX6964h
mondd. 75/ bHERHBEALIL—IL

MAXIN

TohARONDE, RAVYISEEA T XML
FI(R2), D=8, EEIAAEEITL TMAXE964M
AV RNA NEFTHRETDIEICELDT, EW
MBI NEI(M7), INT. BIDT—5/\1 MI
MEEESNEEOVY Y RNANTT7 RLRBESI N
LR IMBHRARSN. ¥ AFIEIMAXEO64 1 5niE
DEH/NA N amABDIENTEFT, U—RKRT77D
=4 MEEIZETIDEICIE. AV RANA D
ZRLZEZRTUEY FLTLES W, EWNVDDIF.
REIVYRNA NPT RLZNERZZBICES A D
A RLTWDHBTY(R2),

VI969XVIN



MAX6964

EE R,
17HLED K> 1/Y/GPO

EHEY XI5 TOEE

MAXGOBAN Y R 5 E21RA 5 7 T — X TEE
IT51881F. MAX6964%2 54DV XYL,
(MAXBOBAMD T RLZARA VI EHRETD)EAHAE.
— DU EDBRASTFT—YZRY B TR DB T
EHERURTIDELNHYET(R), InlF. vR¥
1HMAXBO64MD T KL ARA VFEBRELIETHD
VAW F—5ZHmAMDAEIC. YRAI2H /N &
HETD2BENIHDINSOTT, YRAY2HZEDE.
MAXGBOBAMDT7 RL ZARA VHAEZET DHIBEIL.
VALY ITDBEZRRIIISFEHLLEWNEFRAMASITHhND
ZEEHIUET,

AV EZPZRFLRAOEBA OV AV B

MAXBOBAICRFS NIV R FL RS &T—%
NA RDERAZPFTIR A Thbngic. JIL—T1t
SNELORAIHEEZRIRS T H T (R2).

FNALZADVEY b

Jtw NAARSTIE. 7074 7JO—AHTY, RSTIE
O—lcands, U 7IbA > 71T—2 EDOMAXE964
EDBDNEZT) T L. RBL RS E/IXT—77y
DUty MERI)EBURREIZERELF T, RIC.
MAX6964(3> 1) 77 )L A >4 7 T — 2 TSTART R4
EHFB5F9,

g

BEND—-FVT

INT =77y TR, RSTANAO—ICTINT I oEansd T
EIS. IRTOFHEL 25Dty hah, MAX6964
2T VINAE—RICBIFLET(RI), NTD—Tv T
RETIE. 2HALOD Y INAIIHE Y (AMFTF TV
7 TEBRARREDIBEIZ. N1 E=F 2 R),
PWMHEIREEE T OEEN EEICT =TIl h
F9, RSTAAHZN—RDI 7wy IO ANDEL
THERIDZENTELT, ZDADICEDT. LED
(Z/=I3ZDMD)EEISMEMICY—F TSI, 7N
A AIBREEHREICKYUET,

AVv74FaL—3vL PRy

OV I74Fa2L—23 L 229&E>T. PWMEE
E—RETIOEBEESZEL. O16EADEFESE.
BLINKAAOD Y I L NIV EFHIRT I ENTEET
(£4).

TUVOE—F

TV OE—RTE. BHETIVOMMEOL RS
FFTIOMEIL DR &FEOT, tIBEZDIE
HTEEY, 7y THIES. /\— R (BLINKAL)
FEROY 7 bz PHE(OY T Fal—arl
DRERNHDT I T1)yTITZIB)TT,

10

BETARTL AN —2B28OHBHR— LR S5T
BELEY. VIRNIIT7PRN= RO T 7HIEICE DT
NG —=2BmYIBEXY LT, 7 o#EEELED
MEBICERATDIZENTEZLT,

T2 OMBILIZAYICOXFFAEZRAFND &
T OME0L DR Y IRESNLED/ NS — U Z B8
H—=VATITBDEEDN=RIDITT7F1E—TILELT
BLINKAADZRWDSZ ENTEZT, LEDERZZHRL T
TI—FT 4 VIMBHFEDLDIC. PWMESTBLINK
AN%=ERENL F T,
TJYUOE—RIE, AV I7aFa2lL—23 2L PRY
(RHICTI o O0AR—=—TIN T SITEREZET D E.
A1 x=TJIbEhxzd, TUIF—RBM =TI &
ha&, 72021y TT7S5IROBLINKAAD
JRREIINIMEEEE CTEXORICA Y . HAlF T > oA14E0
LORZFEEIETUOMBILO RS (®11, RIS
KDOTCERESNE T,
TJYUO0FE—RIE AV I7qF2L—23a3 L PRY
(RADT) oA R—=TIVITZIER T T TDE.
TFaE—TIlanfzd, TUUE—-RBFo—TI
IndE TUoT) YT ISTDREISERSI N,
T OMMBOL DR YDANENEHIELFT,
BLINKDOY W ORTF—5R&AT4Fa1L—3a>
LR (ERADSFERIERT ) VORT—FR 720
T ELTHRBIBDZENTEET, 2DTTY
[CE&DT. BLINKIZ T v otlgem B NG W7 )
T—23 TENDNBANGPNELTERT S E
NTEZFY, BLINKAEGPIE LTEARL LS ETDIEEL.
AV T74F2L—23 VL PRIERLLDT ) 04 %—
TWNI7ZS0E22UF7LT. TUV0F—RET 12—
TINT2RELHFET,

TV OUELIRY

T OMENT 1 —TIlenT\2i55d. 220
TV OMBEOL D2 ZICEDT. 16EDEHA(00~
O15)mO2 Yy ILNIVEHRELFT(RE), T Y
WaEn 1 x—JIbenchai5aE. 7)) M8
LEPZAZEFIEINDLORIDERXTEHERSN
FI(XRND. OV INAIIZH T DHAZ/NA 1 E—
FURITHREL. FeOPyoO—3R—bEO—IC
L&,

TV OMMBL I ZAYDFHERY T, EEOKR— b
METHL LORYICRBESNTNDENFAHED
NE9, BcnABEFTIIISL T, R—bHHBE
FIBEHREOD Y ILNIVTHDIBEEEZDTHEN
BELHI T T,

FI17THADO16IE. AV TrFalL—23 VLI
D2EY haBLTHEINE T, InohEY M.
ZOMDIGEDHAR— M EBL T T 1Y THHD
T OEEETNE T,

MAXI N




MEE SN,
17HLED K5 1/v/GPO

K3.ND—PyTaAvI74¥al—23a>y

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 O15-08 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 gl.obaI/O16 PWM lOSCI||61ltOI’ |sld|sabled; OXOE 0 0 0 0 ’ ’ ’ ’
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 Ox11 1 1 1 1 1 1 1 1
Outputs intensity 05, 04 05, 04 are static logic outputs 0x12 1 1 1 1 1 1 1 1
Outputs intensity 07, O6 07, 06 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 011, 010 011, O10 are static logic outputs 0x15 1 1 1 1 1 1 1 1
Qutputs intensity 013, 012 013, 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
F®4. AT714F2L—23 2L PRY
ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | Do
R/W > e
2| e 3z | T |3
CONFIGURATION o sk == o o2 ¥ 3
o = i Z mZ
7)) o (O | 1T}
= m
Write device configuration 0 X X
COMgUration 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 = fI&
W AXIWV 11

VI969XVIN



MAX6964

& Enlilfd.

174 7ILED 51 /v/GPO

x4, AV I74F1L—2aYLPRYEHE)

ADDRESS REGISTER DATA
REGISTER CODE
(hex) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
RW > o
v 98 5 = | & v 4
ZE oe o @ Zo
CONFIGURATION ° S< =) e o3 X 3<
L 2
o= 2 Ak 5 o Z
() o (O - w
= m
Write device configuration X X
- - - BLINK | Of1 0o G B E
Read back device configuration 0 0
Disable global intensity control—intensity
is set by registers 0x10-0x17 for ports OO0
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 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 .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 |nl|out pin status; X 1 X X X X X X
input is high
X=F=
®5. 7V oHIH
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 0
0 1 1 Blink phase 1
1 Enabled -
1 0 1 Blink phase 1
1 1 0 Blink phase 0
X =&

12
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MEE SN,
17HLED K5 1/v/GPO

#6. TUVOMMBEOL RS

__ | 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
R7. TVO0MMBILORSY
__| 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. PWMZPZ TV o5—2arvoFU#

APPLICATION

RECOMMENDED CONFIGURATION

All outputs static without PWM

Set the master and global intensity register OXOE to any value from 0x00 to OxOF.
The global intensity G bit in the configuration register is don't care.
The output intensity registers 0x10 through Ox17 are don't care.

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

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 all using the same PWM setting

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

All outputs PWM using the same PWM
setting

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.

MAXIN
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MAX6964

EE R,
17HLED K> 1/Y/GPO

PWME R #l i

MAX6964.3. LEDIEEFIE>PWMEREDACTE EDID
7TV —=23a v BICPWMY A 2 VT EERT DR
32kHzDFE e ZWE L TLVE T, ?ﬁﬁ@PWM&@TﬂS
MICTAE—TILTDIENTEET, ZDBEE. WE
PWMEIRSBH Y —>F TSNTIDH. @Hjjjtst
AT T4V T. MAXCOGADENFER ISREIRRETT

PWMHEAHET ) vF T )—O2y VRN ZBAEHED
K DICMAXBOGAZERTET D ENTEE T,

ZFPWMEAIE. ERID4E Y MEEFI#EZHATLE
T(F12). EHNNBELPWMBRETERSNDIHEII.
KOVICTO—/NVEBESIEICE O THAZZEDT
FIHTDIENTEZT (R, RBIF. FET7 T T —
2 AU ST DMAXBOCADEREFHEZRL CTLNET,

PWM% A 32T

PWMHIENS. 15DVRAIYEBESY A LXOY MMIXHDS
Nn7c2402 7y 7OPWMEIBZFERL & T, &VRY
BESYALZOY ME. S5ICT16DPWMT 1 Z)LIC
XoasnEd("12),
VRAIBEIFIT—MELTEEL. BRIEANREZRZ
PWMEABH/= 1 ~155 4 L2OY bTA =TI
THIENTEFI (I3, 14, RUID)(FET),

SHADERAE Y MEEHIEIT. YR IBETS— b

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

BLINK PHASE
REGISTERS

BLINK INPUT

X11. BLINKOZ o

SNy L20Y NEOBOHEEL T T,
ERIFIMEHTIE. 1/16~16/16M16MDEERE 2170\
F9(F12),

16, 17. RU18ld. ERIEEHEDERESZmL T
WET, BERIFRECTO—/NLREDERETRELRS
fEld. 16/16TT, COREICLDT. HARZVYRY
FEHEERL. ZEIDTUIMUBELORIEY b
THRESNLODYILANIVICRENT T, HAE.
PWMAEWT ) F T —DRE T Ay ZHEAICIEY)
9,

TUOF 42— IVEOPWMIEE FIHDER

T2 ODT 4 2—TIVEIZ(ERD). 7 OAE0
L2 &IE. PWMFA VBB OB ICEHADOD Yo
LNIVERELET(XRE), HAODT) > oAMHEOL D
27y NEBOMIERELEEETDOMEN. RO
RENTWET, HAEY MEZFOICHEET D&
1M6DTFT1—TAHOREFVEFTDI6DEERET
LEDZ=#IfHIgE T I A, PWMEEFIEICE D TERIS
F—2ATICTDIERTELZ A, HHOEY METIC
RETDE. REFINDIB/N6DT1—T4FTD
16MDIEERECLEDZFHIHIT DI ENTEZT,

T4 2—TIVEEOPWMIEE FIEORER

T2 oDA7—TIVEIC(RD). TV ouBoL Y
ZEROTI OB LD ZZIE &7 U OGEE
DOPWMZ VIREOBOEL DO Y I LNV &RE
LET(RORUKRT), BADTIVIMME x LY
EvbzEOMICHRELLEEDHMRA. R10IC
TENTNET, ERFVEATB. EFIRNAL
O—DPWMIEER CLEDZ ) EZ DI EATEET,

A

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

\A

:a1|||||||||qqmwpww

TIMESLOT CONTAINS 16
PWM CYCLES

l@—— FEACHMASTERINTENSITY |

M12. PWME 1 22T

14
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MEE SN,
17HLED K5 1/v/GPO

2 O—/\)L/01 6B FI1H
HAHO016MPWMERIIEESREICHERAI N4y M.
JO—/"NVEEESIEEERQEZIT(ERI). NV ITA4 b
FIVT—=230BEQT ) r—3 0 TEPWMEBE
NE—TChodRENHDIEEIC. 1TOREBEEEZ1D
DBFEICBSIRA T, JO-/"NEBEEISPWMBEAEE
ttLFEd, JO-/NVEEIF. J>T70Fa2L—23>
LOZZ(RAE)DITO—/NIVEBE T ZIGICEDTA #—
JIbEngzd, JO—/NILPWMEEAEREIND &,
A4 FOVRYBEEAEY FOTO—-/NILEBED
MERNICHAEHLS Y, 2HEAISFLTEEY ~. 240
27y TOBESIEAITZET,
JO—/N)UPWMHIEEZR— DT Ty MMIFHE
LT, #Z0tEOYOHAMELTERT DI EIET
EFtA, ATV ZODYIHEAEPWMEA%E
HagbhtsIZld. PWMFHIHZREIRTD2EHLHY
F9(5&8).

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

M13. 1/15ICELRVYRY

1234567891011121314@

14. 14/151C8ELIEVRY

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

H15. 15/15ICBELIEV RS

PIVr—aviEhk

HALNIIVEE
A—TRLA VAT —FTIFICEDT. R—H
THHEMAXG964EB RIS INFIFEKNEEIS
LARIVERETDZENTEZT, IMITTILT7 Y TR
HHAOICERLT, NMAVE—F 22OV 0\
REZEEBELANINCERTDHIENTEFET, BInZE
BATVETOEREILEHRI DI ENTEET, CMOS
ANEA T TI—RTDITIE. 220kQDTIVT v T
BENE)REAETY, HEEHHERNEET
BWNFTI)r—23 0T/ A AMMEELESEDEEND,
AOON-BEMAR CHEBNRWI EYRBBIDE
RIBEICITENERAEFERALE Y,

LED& R DERED
LEDZERE) 9 DE=1d. LEDEEIDERIMAFE DT,
LEDERZLSOMALATICHIEE T 2IEAH Y £, AD
XKD T, BNBEEZBEV LT,

Riep = (VsuppLy - Viep - Vou) / ILep
ZZT. Rippld. LED(Q)EBEFIDIEIREEDIRIR T,
VsuppLyld. LED(V)DEESHEDEREETT,
Viepld. LED(V)DIEAEEBETT

VoLld. ILepMW) &S >0 BBOMAX69640DH 11K
BETYT.

ILepld. FREDLED(A)EMEER T

ez BVERMNS14mAT2.2ViRELEDZ =
TDITIE RDEDITHEIFT,

Rep=(5-2.2-0.25)/0.014 = 182Q

MASTER INTENSITY TIMESLOT

12345678910111213141516’1_‘2345678910111213141516(

NEXT MASTER INTENSITY TIMESLOT

16. 1716158 E LI@RI(E a7/ O—/NL)E&RE

MASTER INTENSITY TIMESLOT

NEXT MASTER INTENSITY TIMESLOT

J123456789101112131415m1 2 3 45 6 7 8 910 11 12 13 14 1516

K17, 15/16125%E LI @RI(F7zld 70—/ UL)ERE

MASTER INTENSITY TIMESLOT CONTROL IS IGNORED

12 3 45 6 7 8 9101 1213141516 1 2 3 45 6 7 8 910 11 1213 14 15 16

X18. 16/16(Z%E L=ERI(F/=1300—/UL)BE

MAXIN
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MAX6964

EE R,
17HLED K> 1/Y/GPO

S50mALL L DR FERDEEE

MAX6964%Z AL T, HHZE/N\TLILMETDIET
L —RUSEREBLEDZEDSOMAM LEZHET D
BEZEEHITOIENTELT ., BFERSOMAS Y
EERIEOEAZERL T, c&xd 6V, 330mW
UL —I355mAZRELE L. COBAERZHRET DD
IC2DNZ LIVEAWBETY, BRLAL/NS LIV
EAHERELC T OUBEL ORI THEL TS0,
THEH5. O0~07D&EEDES. F/21308~015MD
EEDHNZEIRLE T, ZOFEICKDT. NS
HEAREEDTI—F Y F=ATEINET, HS
O16ZzaaHARETD—EE LTERLIENTLIES L,
O16Z2EEDMOENEBULEBBICIUERADZ LT
TEEth,. BAEIFT. RIBEOL OIS THE=NT
WDNBTY,
DL—RBEDFEERTZAVICTDRICEET DRERE
BENOMAXCICAZRET DWEN DY FT(K19),
A7 — RERndE—JBRIT. FESFOEBEER
T,

BROEEEIR

MAX6964(d. 2V~3.6VOEREETHEL £,
TINARICTEDEITEZEL TREO.047uFCEIREZE
GNDIZ/NSA /32 L F 9,

V7036V
|_—0 5V
0.047uF T
T 5
V4 00
uc
01
SDA |e—{5pa o2 | MvTBT4148
scL —fscL 03 T
110 —»={BLINK o4 i
_ 05
110 —{asT 06
MAXIWV
MAX6964 07
08
ADO 09
= 010
011
012
013
014
GND 015

-

®9. PWMEBERZE(T) V0 F1—TIVE)

M19. 44— RRERA v F U IFEET

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 @ 11/16 5/16 >
06 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 o
0x9 10/16 6/16 o 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 AKXV




=L IR R
174 7ILED 51 /v/GPO

R10. PWMIEEERE(T o1 2—TIVEF)

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 REGISTERBIT =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 O on at low intensity ase 0: on at high intensity
0x3 4116 12716 12716 4116 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 0: on at high intensity ase O: on at low intensity
0B 12716 416 4116 12716 Phase 1: LED on at low intensity | Phase 1: LED on at high intensity
0xC 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

MAXIN
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MAX6964

i B w1,
174 7ILED 51 /v/GPO

x®11. YR%. O16EL %

ADDRESS REGISTER DATA
REGISTER CODE
rRw| M) ["p7 T ps [ b5 [ b4 [ b3 [ b2 [ b1 | po
MSB LSB | MSB LSB
MASTER AND GLOBAL INTENSITY
MASTER INTENSITY 016 INTENSITY
Write master and global intensity 0
, , M3 M2 M1 MO G3 G2 G1 GO
Read back master and global intensity 1
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
0O/16 intensity duty cycle is 2/16 — — — — — 0 0 0 1
0O/16 intensity duty cycle is 3/16 — — — — — 0 0 1 0
O/16 intensity duty cycle is 14/16 — — — — — 1 1 0 1
O/16 intensity duty cycle is 15/16 — — — — — 1 1 1 0
0O/16 intensity duty cycle is 16/16 . . o - o y ’ y ;
(static output, no PWM)

18
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=L IR R
174 7ILED 51 /v/GPO

®R12. hHBEL RS

ADDRESS REGISTER DATA
REGISTER CODE
riw | (hex) D7 | b6 | b5 | 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 | Ot12 | Ot O1l0 | O0I3 | O0l2 | OO0l 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 1 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 1 1 o o - o
(static logic level, no PWM)
QOutput 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 . o . - ’ ’ ’ 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 03l0 | 0213 | 0212 | 0211 0210
Read back output O3, O2 intensity 1
MSB LSB | MSB LSB
OUTPUTS 05, 04 INTENSITY
012 OUTPUT OS5 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
Ox13 OUTPUT O7 INTENSITY OUTPUT 06 INTENSITY
X
Write output O7, O6 intensity 0
- - o713 | O712 | O7I1 O7I0 | 0e6l3 | Osl2 | O6ll 0610
Read back output O7, O6 intensity 1
W AXIWV 19
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MAX6964

i B w1,
174 7ILED 51 /v/GPO

R12. BHEBEL SR (ES)

ADDRESS REGISTER DATA
REGISTER CODE
rw| (M) "p7 T pg [ ps [ ba [ pa [ p2 | 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 | 0O8l2 | 081 08I0
Read back output 09, O8 intensity
MSB LSB | MSB LSB
OUTPUTS 011, O10 INTENSITY
Ox15 OUTPUT O11 INTENSITY OUTPUT O10 INTENSITY
X
Write output O11, O10 intensity 0
- - 01113 | O1112 | O1111 | O1110 | O10I3 | O10l2 | 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 O13, O12 intensity 0
- - 01313 | 01312 | O13I1 | O13I0 | O12I13 | 01212 | O12I1 | O12I0
Read back output O13, O12 intensity 1
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 | 01412 | O14I1 | O14l0
Read back output O15, O14 intensity
OUTPUT 016 INTENSITY See master, 016 register (Table 11).

EVEREM#E)
TOP VIEW .
016 [ 1] [24] v+
AST 2] 23] sDA
ADO [ 3] [22] scL

0 [4] mmaxian [21] sk
01Ei MAX6964AEG Eﬂow

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

20

Fv i8R
TRANSISTOR COUNT: 25,991
TECHNOLOGY: BiCMOS
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MEE SN,
17HLED K5 1/v/GPO

NYTF—
(CDOT—52—MMIBEINTND/NY T —IHKIE. RHEARBENTHDEIFRY ZEA. RO/ VYT —IIBHIL.
japan.maxim-ic.com/packages = C SBR[\, )

2]
o
o
_.I — < INCHES MILLIMETERS %
, DIM| MIN | MAX | MIN | MAX
T A o6l |.068 [155 | 173
H H H H H H H AL].004 | .0098 |0.102 | 0.249
A2|.055 | .06l |140 | 155
B |.008 |.012 |020 | 030
L C [.0075 | 0098 | 0191 | 0.249
H £ D SEE_VARIATIONS
E [1s0 [as7 [381 [ 399
e 025 BSC 0635 BSC
H | 230 | 244 |584 | 620
h |00 | 016 |025 | 041
|_| |_| |_| |_| |_| |_| |_| L [o6 [.035 |04l [ 089
—_ N SEE VARIATIONS
N « |0 [& [o e
e B BAH‘_ A h X 45° VARIATIONS:
I I [ A2 INCHES MILLIMETERS

) ) AL c MIN. | MAX. | MIN. | MAX.|N
r ‘( j/: I 189 | 196 | 480 | 498 |16]aB
; <L 0020 | 0070 | 005 | 048
1 X 4‘ 1 337 | 344 | 856 | 874 |20[AD]
D x L

0500 | 0550 | 1270 | 1.397
337 |.344 | 856 | 874 |24ag]
0250 | 0300 | 0.635] 0762
386 [.393 |9.80 |998 |aglar]
0250 | 0300 | 0.635 | 0.762

wpulgln|o|n|o

NOTES:
1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
2). MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. EDDALLAS/V'/JX'/V'

3>, CONTROLLING DIMENSIONS: INCHES. podbi i
4>, MEETS JEDEC MO137. e
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
| APPROVAL | DOCUMENT CONTROL NO. RV,
21-0055 E A

MAXIN 21
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MAX6964

EE R,
17HLED K> 1/Y/GPO

NYT—S (E)

(COFT—5—MIBEINTND/NT— AT, BFARMENTNDEIFRY A BID/ VYT — JERIS,
japan.maxim-ic.com/packages = S BT =\, )

2X
0 [o15[¢]
INDEX AREA I—D/ 2— -
(D/2 X E/2)—\ N aJoas[c
A 1
; E/2
& 1 E
B
G
TOP VIEW
//10.10|C
[2ooslc] | _npnpoon '
Al »012/
SIDE VIEW

é SEATING PLANE

&
|
z
Dy b[#]o.10 @IC[A[B] T
z
~—P%/2 I‘ PIN #1 10 /A S
_’I kI N (0.35 X 45% #
Y/ N
bt — 1
A = =2 e I
(NE-1) X @ = 3 E2
SN [
L (g e ]
1 K
DETAIL A \/H pmnn m_ ;—
B¢ |
-—I (ND-1) X [E] |<—
BOTTGOM VIEW
¢

TERMINAL L —/ I‘—J-EI

DETAIL A

DRALLAS /M AXIVI

PROPRIETARY INFORMATION
TILE pPACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
DOCUMENT CONTROL NO. REV. 1/
2

21-0139 C

APPROVAL

22
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MEE N1,
17HLED FS51//GPO

NYTr—o(mE)
(ZOFT—5—MIBEINTND/Ny T — AT, BFARMENTNDEIFRY A BID/ VYT — JERIZ,
japan.maxim-ic.com/packages = S BT =\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 e D2 £2 DOVN
REF. | MIN. [NOM | MAX.| MIN. | NOM. | MAX. | MIN. | NOM. | MAX.| MIN. | NOM. | MAX. CODES MIN, | NOM. | MAX, | MIN. | NOM, | MAX, [ALLOVED
A 0,70 | 0,75 080|070 | 0,75 | 0.80 | 0.70 | 0.75 080 | 0.70 | 0.75 | 0.80 Ti244-2 195 | 210 | 225 | 195 210 | 225 NO
A |00 [002 [005] 00 [ooe [005 | 00 |00z [ 005] oo [ ooz ]o0s TI244-3 | 195 | 220 | 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
] 025 |0.30 035|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 [ 390 [4.00 [ 410 | 3.90] 400 [ 410 [3:90 [ 400 [ 410 Ti644-3 | 195 [ 210 225 195 [ 210 [ 2es | YES
E 3,90 [ 4.00 | 4.0 | 390 | 4.00 | 410 | 3.90 | 4.00 | 4.0 | 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 | 225 | WO
kK Joes| - | - Joas] - | - |oas] - | - |oes] - | - To044-2 | 195 | 220 | 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 Teasa—z | 195 | 240 | 225 | 195 | 10 | 2.e5| 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| 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 f#1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.
/A\ DIMENSION b 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 POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARTY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. E]DE- /W AKX/ i
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444—3 AND T2444—4. T oroenor T
12, 16, 20, 24L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
21-0139 %

TUNTUCURREI RO R

VHEIVLARR2ICVFOLEBIHEAFINCEEMADREBOFERICOWTC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,
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