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MAX6972/MAX6973

16 84 PWM LED 3K 5h7S,
HBFES®R

ABSOLUTE MAXIMUM RATINGS

(All voltages with respect to GND.)
VDD et -0.3V to +4.0V
YO-Y7, Z0-Z7, MUXO0, and MUXT ... -0.3V to +8.0V
Al Other PinS.....coooiiiiic -0.3V to (Vpp + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

32-Pin TQFN (derate 34.5mW/°C over +70°C) .......... 2857TmW

Operating Temperature Range ...........c.cc..o.... -40°C to +125°C
Junction Temperature............coocovviiiiiiiiii +150°C
Storage Temperature Range ............cccceoen -65°C to +150°C
Lead Temperature (soldering, 10S) .....c..ccceevriiiiirninn. +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

(Vpbp = 3.0V t0 3.6V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vpp = 3.3V, Ta = +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage VDD 3.0 3.6 \
LEDs Anode Voltage v 7 v
(YO-Y7, Z0-Z7, MUXO, and MUX1) ©

fcLkl = OHz; CLKO_, DOUT_ loaded 200%; o1 35
calibration DACs set to 0x01
fcLkl = OHz; CLKO_, DOUT_ loaded 200%;

Supply Current 'ob calibration DACs set to OxFF 40 %5 mA
foLkl = 32MHz; CLKO_, DOUT_ loaded 200Q; 40 60
calibration DACs set to OxFF

Input High Voltage LOADI v 0.7 v

P g g IHC « VDD
Input Low Voltage LOADI V 03 Vv
p g ILC x VDD

Differential Input Voltage Range

CLKI_ DIN_ ViD +0.15 +1.20 V

Common-Mode Input Voltage

CLKI_, DIN_ vVem Vip /2l 24 v

Differential Input High Threshold VDIFFTH 8 65 mV

Differential Input Low Threshold VDIFFTL -65 -8 mV

Differential Output Voltage - . .

CLKO... DOUT.. Vob Termination 200Q2 at receiver _+ and _- inputs +190 +550 mV

Differential Output Offset - . )

CLKO.. DOUT. Vos Termination 200Q2 at receiver _+ and _- inputs 1125 125 1.375 Vv

Input Leakage Current )

CLKI_, DIN_, LOADI b T ! o vA

Input Capacitance

CLKI_, DIN_, LOADI 10 pF

Output Low Voltage LOADO VoLc ISINK = BmA 0.05 0.25 V

Output High Voltage LOADO VoHC | ISOURCE = 5mA Y(E))E; _Vgli; Vv

Output Slew Time LOADO 20% to 80%, 80% to 20%, load = 10pF 3 ns

2
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16 8635 i PWM LED K55,

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.0V to 3.6V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vpp = 3.3V, Ta = +85°C.) (Note 1)

HAFEEHR

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Low Voltage MUX_ VoLm ISINK = 40mA 0.4 V
Open-Circuit Detection VocD 200 mV
Output Slew Time 80% to 20%, load = 50pF, 100 ns
YO-Y7, 20-Z7 calibration DACs set to OxFF
Full-Scale Port Output Current | Vpp = 3.3V, Vo = 1.2V, Ta =+85°C 54 55 56 mA
YO-Y7, Z0-27 SINKFS | calibration DACs set to OXFF [Ta = Tvin 1o Twax | 525 55 58.0
(T,\’TOT;;)% C +05 +1.8
) Vpp = 3.3V, Vp = 1.2V,
Port-to-Port Current Matching Algink | calibration DACs set to OxFF | Ta = +85°C +05 1.2 %
YO-Y7, Z0-27
Isink = 55mA (Note 2) _ o
TA = -40°C +07 23
(Note 3) o o
Device-to-Device Current Matching Al VoD = 3.3V, Vo = 1.2V, calibration DACs set to OxFF, 1 o o
YO-Y7, Z0-77 AVG g Nk = 55mA, Ta = +85°C (Note 3) * * °
Half-Scale Port Output Current | Vpp = 3.3V, Vo = 1.2V, Ta = +85°C 31.0 33 355 A
YO-Y7, Z0-Z7 SINKHS calibration DACs set to 0x80 | Ta = Tmin to Tmax | 30.0 33 36.5
Vpp=3.3V,Vo=1.2Vto Ta = +85°C 03 1.15
Output Load Regulation AlOLR 3.0V, calibration DACs set to mA/NV
0x80, ISINK = 33mA TA = TMIN to TmAX 1.5
Vpp=30Vto3.6V, Ta = +85°C 0.6 1.7
Output Power-Supply Rejection Alopsr | Vo = 1.2V, calibration DACs mA/N
set to 0x80, IgiNK = 33mA Ta = TMIN to TmAX 2.0
TIMING CHARACTERISTICS
(Vpbp = 3.0V t0 3.6V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at 3.3V, Ta = +85°C.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLKI_ Input Frequency foLki 33 MHz
CLKI_ Duty Cycle 40 60 %
CLKO_ Output Delay tPD-CLKO 16 ns
DIN_ Setup Time tSU-DIN 0.5 ns
DIN_ Hold Time tHD-DIN 5 ns
DOUT. Output Delay tPD-DOUT 15 ns
LOADO Output Delay tPD-LOADO 18 ns
LOADI Setup Time tSU-LOADI -3 ns
LOADI Hold Time tHD-LOADI 8 ns
Watchdog Period When enabled 40 125 300 ms
Note 1: All parameters tested at Ta = +85°C. Specifications over temperature are guaranteed by design.
Note 2: Specification limits apply to devices at the same Ta for Ta = TmIN to TmAX.
Note 3: Guaranteed by design.
M AXI/V 3
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MAX6972/MAX6973

16 285 HH PWM LEDIK 758,

HAFEEHR

BT EFFIE
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16 8635 i PWM LED K55,

HBFEEHR
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MAXI/M 5

EL69XVYIN/CLEIXVIN



MAX6972/MAX6973

16 285 HH PWM LEDIK 758,

HAFEEHR
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16 864 PWM LED IR )%,
HBFESHR

EL69XVYIN/CLEIXVIN
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MAX6972/MAX6973

16 84 PWM LED 3K 5h7S,
HBFES®R
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MAX6973 (7V rated) - : 14 bits
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FEEEW . FWOCHR, fl BT PWMIE .

. CALDAC
(mA) CURRENT PDM

100%| 55mA MAX

50 —
20mA | 100%

50%}-

10— F1mAMIN

0%

GLOBAL-INTENSITY

INDIVIDUAL-INTENSITY
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MAX6972/MAX6973

16 84 PWM LEDIX5h7S,
HBFES®R
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HAPWM KM X (2 WK 3). #2451 TEABINT
7 JE HFTPWM 26 A [X 4.

MAX6972 ¥ BEA T idl 43 R 4096 % (1247) PWM, FHA
164~ AR LA K, AT 1634079 2 [8] 4064 4% J G 7%

xR2. FiFnPWMEL

PWM X ik . MAX6973455:4>F Wi 2 43 24 16,384 Z (14 4i1)
PWM, FEEA324 A HIX L, /T 32216,3512
[F] 1) 16,3204% A ZPWM X I, #iHiY0. Y2. Y4. Y6FN
70 72, ZA. 76X FPWMIA M 2, Sel@fE k. 1
BHYL. Y3, YS. YTHIZL. Z3. Z5. Z7WR R R A
#1772, DA LED B B J6 Y 12k .

B RAERXT, FisEEMUXOAMUX1A it a], i
B i H vk

LED Z E#= %6
B2 T AEE AR T, MAXG6972 () LED % H1 9K 5h 2% 1Y
SRR TR, B, CALDACIE H169ppc, WIE
vty 150 S FL R A 40mA . 4 R 52 BEPDMAE 1 & 4 96pkc,
FE 1284 1] BE YT - 45 43 B ON 7 i (L el 4+ i 7R 9 1

PART SU?FRAME t_?PWM t$PWM tTEMUX MWil. 3. 5%). Al Sl {9 PWM HFS2 05 (8] B 4 S
(Terk) | (Terk) | (Tewk) | (Tewki) PWM B 5. 15540964 (12 17) 9 PWM il }52560pgc, i
MAXE972 4096 16 16 16 — BRI 1Y S A (A (A0 2R ZR TR -
MAX6973 16,384 32 32 32
MULTIPLEXED
<——  SUBFRAME (n), MUX0O ——<e——  SUBFRAME (n), MUXT ——>
—» < tEmux
MUX0 —|
tEMUX—D| ~a—
MUX1
—» | tspwm tspun—m>| —
Y0, Y2, Y4, Y6 f 5
20,22, 24. 76 50% 75%
ON/OFF PHASING — — tepyn—P —
Y1,Y3, Y5, Y7 259 | 100%
71,23, 25,17 -
OFF/ON PHASING o
NONMULTIPLEXED
«——— SUBFRAME() ———p<4——— SUBFRAME(n+1) ————
—» | tspwm tePwM —p»| a—
Y0, Y2, Y4, Y6 % %
70,22, 74,76 1% 15 _
ON/OFF PHASING o
Y1,Y3, Y5, Y7 % %
71,23, 25,77 5% 5% _
OFF/ON PHASING o
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PN P PDM 12 45 S AT il H Ke - 1 - - 24 43 P B 56 AT - i
Hrf, DUGREE R A iR

T I A AR Y B2 AR, MAX6973 8K {2 7 Rl 37 8
Feld4, LATHBRR WAYINLE . i &G E (D4 (GLDB4) N,
YT R T A AR TE I RE (S WA 6) . IR R A B ke
Jey 5 BE v B RO > ZEIFOR Y 1/4 (2 0L343).

MAX6972 {8 5 it J5

MAXG9T2EERD SHF 215 60 (fps) - T THT Y 23 54 H
T S 60fps WA T 75 (T IT fto :

60 (M AFifps) x 4096 (FEAN 1207 PWM J& AR I %) x
128 (42 3% FTE0) = 31.5MHz.

MAX6972 37 3 5 1% 33MHz i B4 75 5 (~631ps) -

B 120 PWM JE 65 40964 s 4 51 375 1% & DL 128
(&5 BE W%, o] RAAS 20 B A 00451 T 55 1Y et J 44
$(524,288). MAXOOT2FHBE3NL(=Figith, MRpEIf 12

16 864 PWM LED IR )%,
HBFESHR

£7) 3R ZhRGBAZ 2 . MAXG6972 454 #0451 it 7] & 328 1) B
14 ZHE 524,288 1 368 #F 14,563 M4 %, X 27304
MAX6972 4% Bk .

MAX6973 1R S5 it /5

MAX6973 B A5t AT S 45 238 60 LA (fps) . 1T A 2 5K
Y5 T AR SRR 60fps WS T 5 P B 4 451 ¢ -

60 (FLAFifps) x 16,384 (4> 1462 PWM & S 1Y IS %50
X 32 (25 T W0 = 31.5MHz.

MAX6973 35 i35 33MHz (¥ B 4115 5 (~631ps) -

1AM PWM B0 5 16,384 I 4h 15 1% (8 & DL 32
(& Ja 5 BE %), o] RAAS 20 B A 18R T i 5 1) i ) 14
$(524,288). MAXOOT3FHELA(ZFEIE, FFFiM 14
PD)FRIKEHRCBGZE . MAX69T3EEAHLAF T AT % 3% A B K
BEBIE N524,288 1 428 F 12,483 ME K, X 23404
MAX6973 4% 3k .

(mA)
emAM ...
07 PWM = 2560/4096 \‘OUTPUT LED CURRENT GLOBAL PDM = 6/128 SUBFRAMES
1690 40 TR

30 4

20
= 11mA MIN
& 104 — — — - 7 -1 11 11 | ——7 -
o
]
; ON ON ON ON ON ON ON ON
2 0 L 3 4 5 6 7 8 s I 1 L -
(&)

SUBFRAME NUMBER
ONE FRAME IS 219 (524,288) CLKI CYCLES LONG _

4. =RLEDHLE#HI(CALDAC, 4 Jmj % & PDM A1k 57 PWM) 3] 15 -F 25 5 i H )

MAXIMN
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=0

Y

T

16 285 HH PWM LEDIK 758,

o=
= v
S
2 =)
Ao
v
=
R X
p—
g
2 =
=
T i
10¢ = SY19 #8891 SY19 #8891 SY10 ¥8E'91 SY19 #8891 SY10 #8891 SY19 #8891 SY19 ¥8'91 SY19 #8891 SY1Q¥8E'9L | SH10 ¥8€'9L
= B -- o pan X pan T e BT XN DO X AT e
03JAVHAENS | GL INVH4ANS | G1 INVELENS | v1 INVELENS | 71 IAVHAENS | JANVH4ENS | 1 INYE4ENS | 0 JAVHAENS | 0JAVHAEANS | L INVH4ENS
=)
M ” < JNYH4 03AIA AIXTTILINIANON 1A X201 882'#2S 3131dW0J INO >
~ =
—
= W
i m XN
=
= &
=
= b
o 174
on ~ e7
& o 74
’, ._Au V4
__n/vA ~ 0z
LA
9A
J¢x GA
ﬁ YA
) €A
”_w A
LA
gﬂ 0
HM A3 A3 * * E
/T:_ ) YA (YA (YA (YA (YA (3&A (XA [3A (A (YA (YA (Y& [3A (Y& [v&a [va&
iy o %%m YA (YA (YA (YA YA [SA [3& (Y& YA (YA (Y& [3& (Y& (YA |[v& (& w0 |z
E& GIPI K] K] Ihl_o
s (SNF349)
W 08l LE1LNINA (sa3y) DDE_\”_M 0l
m% 2 10 (SN3349) (sa3d) 2
nss st ASS'S+

Wit E H, MAX6972/MAX69735R 2 LED 19 4 T M 16 8%

MAXIMN

A5, HEELEDH I FMAX69732 A S IRGIEE, LUK -F it /7
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16 864 PWM LED IR )%,
HBFESHR

3. MAX6972/MAX697 3R 7L
MUX PWM TOTAL CLOCKS PER | USEABLE CLOCKS PER MAXIMUM PWM
PART BIT OPERATION RES. PWM SUBFRAME PWM SUBFRAME DUTY CYCLE
0 Nonmultiplex )
MAX6972 : 12 bits 4096 4064 4064 / 4096 = 99.22%
1 Multiplex
0 Nonmultiplex )
MAX6973 - 14 bits 16,384 16,320 16,320/ 16,384 = 99.61%
1 Multiplex
GLOBAL CLOCKS CLOCK CLOCK
PART GBLI?“‘ I\gtlj_;( OPERATION PDM ?DlIJEEiFI?:AnAnIIIEIES PER FREQUENCY (MHz) | FREQUENCY (MHz)
RES. FRAME FOR 50fps FOR 60fps
X 0 Nonmultiplex 7 bits 128
MAX6972 - - 524,288 26.2144 31.45728
X 1 Multiplex 6 bits 64
0 Nonmultiplex 5 bits 32
0 - - 524,288 26.2144 31.45728
1 Multiplex 4 bits 16
MAX6973 - :
0 Nonmultiplex 3 bits 8
1 - - 131,072 6.5536 7.8643
1 Multiplex 2 bits
WEREMDONL, #HaEE A, MUXOHMUXIY) LED 7 2 Flid #4851

BePZHLED B FHAR S B L . FEASH ROMUX JA I, Y Ui
O AN Z o 4 46 7 M (PWM B S, WE3 s, %
MUX Jl K5 4 JR 5 BE ] 15 20 R A< Dl (P i), TR Bt~
PRI I

&I'7H
IR A )40 i e W A E O g A CLKI. DINAILOADI.
BFREET I ER S, WZERCLKI. DINFILOADI % />
FAOmsBEAE — . AR ek AT R — B R R A AT,
Mgk Sz 55 EPWM B B 4876 %, RMLED. ®Hiar
SEPWMEHE A fF 48, DLEBSELED. &I 1B AR
SN UE R4 RS AR . ARl . 8UE FAEE iR
AR
FEXT 2 4 MR BRI 1 N S AT & T 1 T RE
XA AR 56 P s FU AR R B R I 4

B3

MAXIMN

MAX6972/MAX6973 B A P Al fE ks I Zh B8 - FF B& LED %
DL R sk ke .l 3 A K sh g e AR T 200mV ) %
WL, AT RURS I LED JF 8% . 24 e I 21 JF B B R A,
MAXG6972/IMAX6973 W B v 4 (B 3G i, %108 6 & 76 & 1
WH, FLRE R EYLEERIETTISH . REE AR
B, B IS T E R A LED T %, SR, &
AR B R A B g 1.

L4 K6 0 3] 8 0N IR B B 3 Tpg = +165°CHF, MAX6972/
MAX6973 44 1% Z BT A7 PWMBHE , DL B A i H 9K s 2% -
FEA I P R F AR O PR SR VT B R A ]
ME N B B R Tpp = +150°CRARAY, it 9K 20 4% 58
FIOF. A SR as, A O Ay A 1 U R T AR
B, W RAX 4 LEDJF i il i e (GEN N 8 S % 45 1
#BAT)-
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MAX6972/MAX6973

16 84 PWM LEDIX5h7S,
HBFES®R

A
A<

MAX6972/MAX6973 A PUA A4, T Nz A i TAE
B FILED iy H HL i 208 . A 2 02 il C1FICOIX
WAME— W5, moimE TR Oy . X
A, M#ECALDAC. gk 4 &5 BE AU sk i & 1) i & %
BOML B QAN TFAT).  nzgkk sz PWM iy 4 T 75 B 19 037 5%
MR AE A E 2 AR B AS . BRI 1 28 1R RE 420
ME— I CALDAC. 4 @5, B & FM 7 PWM i 9k 5h
FROBURE . EE, ITA MRS A T AL R — AC B R
XF. MTFHFAEmS, SHEFTHREHMSBEL. £
WL BR IR A5 B O RS M PR N 508 525 48 0450k
KikfA, SERSIA RS ERE . B4R RIIUAFr
A PA R A B .

MAX6972 TAEEARE A A, FTFE164 12003, PWM
(R IL192160) s TAEAER AR, 77232412075k
(R AE38447) . [FRE, MAX6973 TAE7EdEE AR,
T E 164 1407k ST PWM B (236224 07); TARFER AR

x4 L HHERE

A, #2324 14 B (S L 448 07) . 7E T 0AIPWM
I ph04t, i SZ PWM B B2t v R Bl A7 4%, B 1
14 i 22 SEBR I PWM BT 2% -

FERAME AT, YRIZASHEDAC S B 48 i ¥k .
BHa 8 5 L R 2 CALDAC T #3(5 WL3E8) -

MAX6972/MAX6973 75 B — AN H i =217 F Sk % B 7 A i
UK Bh a4 R AL FEPDM . 4 R 5% E PDM Ui A 2 5 5
R RA L, XTFMAX6973, BT IUFh 4 7.
4 Jay e FE R 09 57 B0CR AR BE B = A LSB R HIWT, sk
SHi . BAEEE T BT, I HARYELSB A W 4
SR EPWMBIENL . £ FWi0FPWMEHaP04L, ¥ ot &
T EPWM B85S W3RI).
MAX697T3 B A S & fmmw EE, RELE A 0563,
T E ONIR ZSAY 1/641- 2 64/64 T . MAX6972 HA
&R ERE, HEEE R 02127, HTXREON
ARSI 1128 F Wi 2 128/128 it .

CMDI[1:0]
o1 o COMMAND DATA LENGTH PER CASCADED DEVICE
192 bits (MAX6972 nonmultiplexed)
o 384 bits (MAX6972 multiplexed)
0 0 Load individual PWM - -
224 bits (MAX6973 nonmultiplexed)
448 bits (MAX6973 multiplexed)
0 1 Load CALDAC 16 bits
1 0 Load global-intensity PDM 16 bits
1 1 Load configuration 16 bits
®5. ERRERBMIFE
PART GLB4 | MUX | TOTAL BITS | MSB D7 D6 D5 D4 D3 D2 D1 LSB DO
X 0 7 0 Bit[6 Bit[5 Bit[4 Bit[3 Bit[2 Bit[1 Bit[0
MAX6972 [6] {[] f[] f[] {[] f[] f[]
X 1 6 0 0 Bit[5] Bit[4] Bit[3] Bit[2] Bit[1] Bit[0]
0 0 5 0 0 0 Bit[4] Bit[3] Bit[2] Bit[1] Bit[0]
0 1 4 0 0 0 0 Bit[3] Bit[2] Bit[1] Bit[0]
MAX6973 . . .
1 0 3 0 0 0 0 0 Bit[2] Bit[1] Bit[0]
1 1 2 0 0 0 0 0 0 Bit[1] Bit[0]

14
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2SRRI PR A S EA L FFE T W0FIPWMI #h

O4LAE FE i i -

MAX6972/MAX69T3 B — M Wi &7, HHsMFE
WAL, WMEOF /A, BEMEMEEN MR A
EWR . s R E# ZCALDACHIfF 48, & L% 10.

Tinzk B BC & e B SRR

6. MEFEMENX

16 864 PWM LED IR )%,
HBFESHR

F0O

MAX6972/IMAX69T3 B F TR LR G E O, RIFgRImK
LA B O A A (CLKI. DINFILOADI) A4
(CLKO. DOUTHILOADO). MAX6972/MAX6973 BE4% A[F]
150 K ik BB R AR, TO T TSN AR H
W i 2 T AL PR R A TR RO

CONFIGURATION BIT | ACRONYM FUNCTION DESCRIPTION
MSB D7 — 0 Not used
D6 — 0 Not used
D5 — 0 Not used
Enables the reduced global-intensity setting in the MAX6973 when set to
1. When set, the MAX6973 uses eight (or four, if multiplexing) PWM
D4 GLB4 Global quarter subframes. GLB4 is set to 0 as power-on default. Setting bit D4 has no
effect in the MAX6972.
Enable Turns all individual PWM outputs on when set to 1. Power-on default is
L PWM-ON set to O to disable all current output drivers. PWM-ON can be
D3 PWM-ON individual . . . .
used to turn all LEDs on or off without affecting the global-intensity or
PWMs o .
individual PWM settings.
Setting CRST to 1 synchronously resets internal counters to 0. This action
Reset frame | sets the MAX6972/MAX6973 to subframe 0 of the global-intensity
D2 CRST and PWM subframe counter and clock 0 of all individual PWM counters. The CRST
counters bit is a nonlatching control function that resets to 0 after the counters are
set to 0.
Watchdog Setting WDOG to 1 enables the watchdog timer operation. Power-on
D1 WDOG :
enable default is 0.
LSB DO MUX M;:zgllix Setting MUX to 1 turns multiplex mode on. Power-on default is O.

MAXIMN
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MAX6972/MAX6973

16 84 PWM LEDIX5h7S,
HBFES®R

RO FH I 2235 4T 1 I b CLK IR R 45 4% S A1 50 (R
X 33MHz). MAX6972/MAX69737E CLKIAY b FH % A
DINFILOADIRAE, I BAECLKIRY EFHT %4 DOUT A
LOADO#FEATHE #. MAX6972/MAX6973 B REH5 A% iff 45 2%
I5C 38 0 AH B 2 [) il S R e sk 1R g sk, Bl e R
WRIERGET, WIT NI e FI 4.

B CLKI. CKLO. DINFIDOUT/E S, * FMLEZ 2
55 (LVDS) ki M55 LOADIFILOADO % Fts e
CMOSHL V. 2455l LR MR R #lan, “CLKI
EFA” BFECLKI+ EFF, CLKI-FR.

MAX6972/MAX6973 % FHLVDS UK 2h #§% i 22 4315 5-(300mV
MIARFRIZ AR, +1.2V A & HE) FI 2 A CMOS £ il
55, BT 55 MBEMI, itk 0 n 7 FPCBA
Ja. EE, BN E 0 AR LLH +3.3V CMOS

HL P38 3 LVDS FE P 46 25 (1, 5 1109 i 42 R BEL 1Y
MAXO112) AL 15 51(Z WK 12).

P FH25MHz 2 33MHz R 4t DU R F i 0 B s
JHTEE % . MAX6973 TAEFEAR 4 752 FE M X (T B 35 77 7%
FRIGLB4 = DF, 77 A I 2 5 6MHz % 33MHz.

FEOE
MAX6972/MAX6973 % i — % (15 Pl % 18 — %2 (st
7R AT i A SR A AR A, B k. BdEA
AR . LR R A RIS, [
i it 5 $CHE E 2% I 25 4 1) 09 A5 6, 508 3B 43 1 o7 4 4 0k
LOADI A%, MAX6972/MAX6973 3% 4 W ML DIN,
DL SYNCHEER (2 WL R L8 57)

SO N Ve W W W W
w TN TN TN NN

{PD-CLKO

=
cu<0+_\ 3 #

su DIN
B

T U AN AT e e
CLK“J\/\/\_/_\J\/\M

oY X Y Y

D il —

e Y Y Y Y

tPD-DOUT
—» <

DOUT- >< >< ><

tSy-LoA | ' 1
< HD-LOAD| >

—»
LOADI *
lPD LOADO

_>“<_

LOADO 1 X

Ele. F bty
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16 864 PWM LED IR )%,
HBFESHR

£ CMDI[5:0]
QAR B4 S B R B MAR (SYNC) . 6fifir A gty EEEEWAREA LA CIMCO. A4 e K 2 D s
(CMD)FI 0L ${E (CNTR) (2 W3 7). LOADIAAZIAE 5 ALLA B IR BL I8 . DA 4 2
— AN AL £ DAl A P DA F A & i . 4R —
WIE SYNC L MiAR OXESE, WM LOADL EFHTY, fuiFaeft C1:Co e CMDI5:0]
K LOADI[F % 2 CLKI. 64 CMD[5:0], HER =K 00 I sz PWM 000000
FCLAICOZH A% . MAX6972/MAX69731@ 13 C1A1COE X fif 01 n#& CALDAC 010101
AR PO A A4 . RIS Py ERRR S, THEGER L. 8K 10 fin#k 42 J5 5% i PDM 101010
(A T B v 1 R 11 e ] 11111
HDR[23:0]
SEREA 24 AR K - CNTR[9:0]

8o T LED I e sl id s b i . EHLR Bk,
TRUERE AT . FERTRERT, RNE — 5
P, WRUE T BRI THRCE M AT HERS P R — e
PR A AL A4 A 2R 5 BT RS i ) e 2R
(B W.LEDIF i it B bz Mt B o)

CMDI[1:0] = X0 T Pl T

CMDI[1:0] = X1 LED JT B i [ 11 %4

SYNCI[7:0]

LOADI{ LA, MAX6972/MAX6973 K 0[] 25 457 A A
OxE8. SYNCAhi#iAy, DK RILOADI LT, #CLKI
FIDIN 5 LOADIE 5 W HRIE 2 . [l 25 AR A 202 OxES .

x7. BOMKL

HDR
23|20 |21 201918171615 1af3|12]11]10]lo|8 | 76|55 ]ala]2a]1]o
SYNC CMD CNTR

7 6 5 4 3 2 1 0 1 0 1 0 1 0 9 8 7 6 5 4 3 2 1 0

1 1 1 0 1 0 0 0 |C1|CO|C1|CO|C1|CO|Db9 |Db8|Db7|b6|b5]|bd]|b3|b2]|Dbl|bo

HEADER
SYNC COMMAND COUNTER DATA /

-1

LOADI

\

b8Yb7 b6y b5Yb4Yb3{b2{b1Yb0

QAR

10i11:12:13114:15:16117i18:19:20:21:22:23:24:25:26:27:28

=]

DIN 1i1i1lo 000’c1coc1cocwcob9

o [RHA0088

(CONTINUOUS

[N
w
~
>
~
©

B7. 12607

MAXIMN 17

EL69XVYIN/CLEIXVIN



MAX6972/MAX6973

16 84 PWM LEDIX5h7S,
HBFES®R

HIER
MAX6972/MAX6973 ¥ Wi i B0 Bt 0 A7+ B 4Rk 1 i &
WE.

M#E CALDAC AT 4 BA WA FE M EHE 737, mnigks
Ja 5 FE PDM AN N #k i & & & HA — MR EE N F7.
TE M CALDACHAT 4, CALDACH#E4E &% 7 CALDAC
iR, BB LEY CALDACHUIE, ST K.

g sz PWM i 4 i B0 B B B e T g - 80 S A i &
VOB . HBEE R IR R A 20K s # BOE A A

%=8. M#LCALDACHI BTt

(HIRZTHESE, Z0%)a MF(MSBAESD)), #E R YIS
R ERRYTTE S, YORJS M7 (MSBAE 5E)) -

HE
MAX6972/MAX6973 A £ 7 25 10 B8 07 J5 B 4 1k i —
BEENL, BATERE. MENBIRMAERLZE,
M ATHER P I T — N ae R | AL, )R Fn]
e, A A DINAL & AT ] 5 #4440 5 A0 %08, B &
PUER GRS S, BT 0 0 e £ 47 % % P A 2 1
PR

HEADER DATA 1 DATA 2 DATA 3 DATA N
HDR[23:0] Z[7:0] Y[7:0] Z[7:0] Y[7:0] Z[7:0] Y[7:0] Z[7:0] Y[7:0]
Z[7:0]  Sfu%dEMnER A1 Z CALDAC,
Y[7:0]  S{uFdEm#E A% Y CALDAC.
N I F R
x9. MFHx£BE=EPDMAIRITIELN
HEADER DATA 1 DATA 2 DATA 3 DATA N
HDR[23:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0]
D[7:0] HEE RKEMMFEFHR(EI160), HT2/Fm%EPDM.
P & 3% 4 J3 5 8 PDM Y 8 v Ficde (i k 1647)
#10. MEEEHIBITHE
HEADER DATA 1 DATA 2 DATA 3 DATA N
HDR[23:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0] D[7:0]
D[7:0] #EE KENAHFSIE(EIL1607), HTHE.
IR & 1% SN IC B B (et 164) .
F11. EMIPWM (IES BB RITRR
HEADER DATA 1 DATA 2 DATA 3 DATA N
HDR[23:0] 77,76, ..YO 77,76, ..Y0 77,76, ..Y0 Zn...Yn
Z_..Y_  EAEIR1261(MAX6972)5 1447 (MAX6973).
F12. MEFMZPWM (8 BRI BITHER
HEADER DATA 1 DATA 2 DATA 3 DATAN
HDR[23:0] 77,77, 76, 76', ..YO'" | Z7,Z7', 76, Z6', ..NYO' | Z7,Z7', 76, Z6', ...YO' . /7, 77", 76, Z6', ...YO'
Z MUXO0K A, Z_%iHAg 128 (MAX6972) 8 1447 (MAX6973) PWM % #ii, MSBYESG.
z' MUX1E FfE, Z % H 8 1200(MAX6972) ] 1447 (MAX6973) PWM%k#E, MSBTESG.
\a MUXO0&E F#AE, Y_%iH i 1262(MAX6972) 7 1417 (MAX6973) PWM$k#, MSBTESE.
\ MUXT14 A, Y_#iH A9 126 (MAX6972) 8 1447 (MAX6973) PWM % #iE, MSBFESG.
18 M X1/




16 8635 i PWM LED K55,

HBFEEHR

HOST MAX6972/MAX6973 MAX6972/MAX6973 MAX6972/MAX6973
1 2 3
cko o~ cko| okt fok o~ oo ok ol Clko|  CLk3
CLKO > 1~ > L o L
DouT DO > DIN DOUT D1 > DIN DouT D2 > DIN DOUT D3
LOADO LOADO _ [LOADI LOADO LOADT | LOADI LOADO LOAD2 | LOADI LOADO LOAD3
LOADI |-
DIN |-
CLKI -
B8, =PRI £ SR B g SE 0,y T 15 ribn &, (E T MR g
DATA: CALDAC DATA 1 DATA: CALDAC DATA?2 DATA: CALDAC DATA3
7 CALDAC Y CALDAC 7 CALDAC Y CALDAC 7 CALDAC Y CALDAC
1 >
LOADI 0
DIN D7|D6|D5)D4}D3|D2fD1D0D7 }D6[D5)D4ID3fD2}D1 DOAD7[D6fD5}D4D3|D2}D1 D0 D7 D6 D5 D4 1D3{D2{D1}D0O)D7 {D6[D5}D4|D3{D2}D1}D0O|D7 D6 D5 D4 D3 D2 D1 DO

o AR AR AR

{

AR

(CONTINUOUS) {25126127128120130131132133 34136 3687 138391 401411 42 43144 4546

47

48:491501511521531541565156:57:5859i60:61:62:63i64:65!66i67i68:69:70i71:72

9. = RIEEF R CALDACHH 2 bt 773 0

HORER F
MAXG6972/MAX6973 1ij 7% 14 1) i 5 FH T 9K 30 J5 A4 1)
LN = R e U R vl T B S R S I [ v K =<K
PHY IR . B8 78 8 = M MAX6972/MAX6973 284 1
HEIEH.

B OB e
=AMAX6972/MAX6973 #8142 1k (1) F A= st J ) b5 A
TEENBURBENNY . 5FENEEEERNE 8
fE, etAR L, R B ARC AR 2 N ER A 3. #R 3
Mk R L, F TSR s B 15
55— MMAX6972/MAX6973, RIEsfh1, ek IFa
B HEHE . TERBU BRI SCh A AU E .
E9% H T n# CALDAC iy & B (£ 4 (0 B i3 ] . #8F1
R ¥ B B & £ BIDOUT. U35 — Mk k)a ,
SR VTR, B DR &R — ARk . &N EET S
AR A 10875

MAXIMN

CLKO

R RN R RN R AR NN RN AR NN E R AR RN RN R RN RN RRRRRRRRRRR R

Do HEADER1 | worpi | worb2 [ worp3 [T |

17 CLOCKS
Dl e >  heADER2 | womb2 [ wompa [T
17 CLOCKS

D2 < > HEADER3 [ worps [T
17 CLOCKS

D3 «——»{  HEADER4 [T

B10. 1607808 7 B B A I S )

W3 5 — A B G, #81F LR — A CLKIUA B S i DOUT
L5 R BT IR B R . 2Bk B A
LH Rk, BEER208YE. S 2ER Lk f,
R B s B 1 56 — L8 . W I — A B Sk I K bl S
BT A B 2IDOUT, i Ja i AR 43. #1438 BUR
G —HEYE, FEmANRERSLDL KBS MR . RN
SRR [ & FhLEes . FEVERmka s E
B R T B B . AR AR T S5 LR S A T B
FEHEATHRE, TR TR R .
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MAX6972/MAX6973

16 84 PWM LEDIX5h7S,
HBFES®R

Y MAX6972/MAX6973 % i 5r 55 EPWM B HERT, HiT 16
% A ) B O R 120 B 1A PWM B (& LRI 11),
R AR B R . R4 1 T DA 4 U OR R TAE#E
3T B Y R[] Bt B K. 2% Bk i IR U
FEA= BT 0 S DL R B4 it R BRI — A~ 58 B I 5K
8 B A — A B b 30 4 st D)

D0 [H1] DATA1PwWM192 | DATA2 PWM 192 BITS | DATA 3 PWM 192 BITS [T]

<« BCLOCKS o TroTDATA 2 PWM 192 BITS [ DATA3 PWM 182 BITS [1]

D1

D2 < BLLOCKS »|H3] DATA 3 PWM 192 BITS[T]

D3 193 CLOCKS |_|_|H4 T

1. MAX6972 TAETEAER JBE =0 F 92006 (1921r) PWM B #

LEDFF ik FIiZ #at 12 it £ 75

MAX6972/MAX6973 E.78 LED FF #& 1 32 Hhibir b A6 0 1 g
FHAR K B VH BRS04 S 10 A I B Y R RE . 401
5 1SRRI S0 %0 S LED FF B A M g P . 1 ] v 4
005 & 10 58 il VT Fas v 3t ok #Ai s
MAX6972/MAX6973 38 128 W5 40 5K sh 25 4 1 A% F200mV )
B L L S S A Y TS W R . 4 R T B T R R S, 7E TR
DOUT i H 45 3K FGHr 17850 2 7T, MAX6972/MAX6973
B DINFEC S (T B B, CNTR[9:0], #4Hn1. Figea
AFRUE B /AR, TR 2.

4 B R T Tpg = +165°CHY, MAX6972/
MAX697344 i A PWM BI85 B A%, DL I A& i O
has . RINE R Pl R, 7E ) DOUT i Hi 48 Sk FHT Y
THEUE 2 11, MAX6972/MAX6973 4 DIN B2 2] ¥ 1+ ¥ 2
od, CNTR[9:0], 1. 4% R EFAMET KA TpE
= +150°CH, %K shas EHATIT

RAG I R, VAR BIE A M E R kR
DOUT.

s 8
I EFIPCIR i /&

MAX6972/IMAX69T3 AT i fri At T Z 8RR I R Bk, #:0
&5 BB 0% L M E A A 2 AR . B O A A N b R AL
THERE, BE5HEmEEEREE -, FEER
155 e i .

243 %1 A CLKI+ 1 CLKI- A K DIN+FIDIN- 75 %S Il 28 i JT
fit, FERABESITSME. FMAX69T2MAXGITIVE N
F5URAT, M H200Quf 2 HLPH . FFR T 55 f6 2 S s 4 B
FENEE NG SR, @A 110QL i . i A 2505t
i TR 0] e 52U () P AT 2 HEAT , HP1A] B8 3E 24 11 1) B sl 3
K MGNDEL R, DABARH . JLIE T 51L& L/HFIT
BeA LR (5 £%) -

Tt REMG S RCMOSES, #AMAEKENZORGE
SiHE, DA ERESEAS - WIEmTA.

n MORE DEVICES WITH
2009 TERMINATION
LOAD LOADI LOADO LOADI LOADO b—
DIN DIN1 DO1+ L 2 DIN+ DOUT+ L 4 DIN+ DOUT+ f—
HOST
INAXI/WV 110Q NI 200Q INAXI/WV
MAX9112 MAX6972 MAX6972
CLK DIN2 DO1- ® DIN- DOUT- ® DIN- DOUT- —
D02+ L4 CLKI+ CLKO+ L 4 CLKI+ CLKO+ f—
110Q % 200Q %
D02- @ CLKI- CLKO- ® CLKI- CLKO- |—
n-1 n-2

P12, ST H T s i 1 L B
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HEZE

MAX6972/MAX6973 TAEF3.0VE3.6VHEIE . @it —4
0.1pFRg E ¥ Vpp LI 2% 2 2 GND, %A R REn)
ST PSS AR . SR LED HL YRRV pp HL R ] — FR,
URR, SRR HEARIT/ EREVpp R, DUEE i PR
Tt KEFLLEDIRE) A& S8 Vpp b H IS .

REAF7VEIEIEIKZLED

16 864 PWM LED IR )%,
HBFESHR

AR RO BB Vo £ 1.2V (B!
Rimax) = (3.15-1-12)/0.055 =17.3Q, HILkH:
Rl = 15Q
bk,

Vommy = 3.15 - 1 - (15 x 0.055) = 1.325V
VO(MAX) =345-0.7 - (15 X 0055) = 1.925V.

= . X £33V 433V +24V
HhEBnpn i A E R AL REIL I ACE , KSR YR
FHMTV. SMEREEE B R MR AL R Ve, KT HE VoD
B MAX6972/MAX6973 HL U5 Y HEAR FEL . W] 3B 19 & S AR MAXIMN
FELRH AR T MAX6972/MAX6973 15t i A 9 e B, 3 %ﬁggg
KA S PR FE RS B LB . R R 1 £ R P sl
FEL L 55 1 R S A P A (s /N — SRR L), HLMAX6972/ o
MAX6973 F1| i i 7 Wz Fi, I 9K 50 5 &5 1 K8 B 425 1 i S A
T A AR npn g R 1 S - 3
Vpp = 33V£5%, IOUT =55mA, FMERIAREE %
Vg = 0.7V - 1V (55mA % ST HL ) oV
I_
B 13, S A npn if (A
BB T R B
N AKX/ NI/ NAXI
SYSTEM MMAX6972 MAX6972 MAX6972
CLK > CLK| CLKO > CLK] CLKO > CLK| CLKO
DATA »| DIN DINO » DN DINO »| DN DINO
LOAD > L0ADI LOADO > L0ADI LOADO > L0ADI LOADO
16 RG LEDs 16 BLUE LEDs
& oz @ vorzo 00— Yorzo
Nwam Al N a4 QO Yzt
O verze N K2 Q] Yz
(N AELA O v3/z3 N REVE
N A O vz 00— Y424
O o8 Q585 00— Y5
O eize & verzs Q0 Ye/z6
(N N4 & vz 0O Yz
BHREE
PROCESS: BiCMOS
MAXI/W 21
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MAX6972/MAX6973

16 285 HH PWM LEDIK 758,

HAFEEHR

HEEE

R FORHR AL A S8 R T BE A R B (MR, AT fedle iy 35 4 RS B, 1 % i) www.maxim-ic.com.cn/packages. )
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-DRAWING NOT TO SCALE-
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/N TOP_VIEW
SEATING | [ZTo0Tc]
\ | nooooonot! *ErerA

Al At2 !

A (NE-1)

DETAIL A

il

(R IS OPTIONAL)
T _.| = Ammunnplq = |._ T

n
[a
D2 A w
¢ | BlEERE] =
—| Dp2r T
——|k |— | —
TOTO OO &
| [ @]
! g |
| = E2/2
IS S By —
T = ¢ E2
—
i (=
! d

\ PIN#11.D.

—, |— e 0.35%45°

(ND-1) X[€]
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A
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TME PACKAGE OUTLINE,
16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

APPROVAL DOCUMENT CONTROL NO| REV.

21-0140 J
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16 864 PWM LED IR )%,
HBFESEHR

FHEEE ()

R FORHR AL A S8 R T BE A R B (MR, AT fedle iy 35 4 RS B, 1 % i) www.maxim-ic.com.cn/packages. )

CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER

IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

0.25 mm AND 0.30 mm FROM TERMINAL TIP.

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

T2855-3 AND T2855-6.

WARPAGE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

A

11.
12,

-DRAWING NOT TO SCALE-

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L_5x5 20L 5x5 28L 5x5 32L 5x5 40L 5x5 PKG. D2 E2
SYMBOL/| MIN. |[NOM.JMAX.| MIN. INOM | MAX.| MIN. [NOM.|MAX.| MIN. [NOMJMAX.| MIN. [NOMMAX. CODES MIN. | NOM.] MAX| MIN. | NOM] MAX.
A |o.70{0.75]0.80]0.70{0.75{0.80]0.70[0.75[0.80]0.70]0.75]0.80]0.70|0.75|0.80 T16552 [3.00 13101320 13.00 3.70 [3.20
A1 0 |0.02]0.05] 0 ]0.02]0.05] 0 |0.02{0.05| 0O |0.02]0.05] O [0.02{0.05 T1655-3 3.00[3.10[3.2013.00[3.10[3.20
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 | 3.00| 3.10[3.20] 3.00 | 3.10[ 3.20
b 0.25]0.30]0.35[0.25]0.30] 0.35] 0.20] 0.25] 0.30] 0.20] 0.25] 0.30 [ 0.15] 0.20]0.25 120553 [3.0013.1013.2013.00 13101320
D [4.90[5.00]5.10[4.90[5.00]5.10[4.90 [5.00] 5.10[4.90] 5.00[5.10[4.90[ 5.00[5.10
E__ [4.90[5.00]5.10[4.90[5.00] 5.10[4.90 [5.00] 5.10[4.90] 5.00[5.10[4.90] 5.00[5.10 120554 13.0013.1018.2013.0013.10]3.20
e 0.80 BSC. 0.65 BSC. 0,50 BSC. 0.50 BSC. 0.40 BSC. T20555 [3.15]3.25]3.35[3.15]3.25) 3.35
K 0.25] - " loos[ - " loo2s] - ~loz2s] - ~lo2s[ - N T2855-3 3.15]3.25(3.35|3.1513.25|3.35
L |o.30]o.40]0.50[0.45]0.55] 0.65[0.45 [ 0.55] 0.65]0.30 [ 0.40] 0.50] 0.30] 0.40[0.50 12855-4 1260)270]2.80260270]280
N 16 20 28 32 20 T2855-5 2.6012.7012.80] 2.60|2.70| 2.80
ND 4 5 7 8 10 T2855-6 | 3.15]3.25]13.35]3.15]3.25(3.35
NE 4 5 7 8 10 T2855-7 2.6012.70(2.80| 2.60 [ 2.70 | 2.80
JEDEC | WHHB WHHC WHHD-1 WHHD-2 — T2855-8 | 3.15 ] 3.25|3.35]| 3.15 | 3.25 3.35
T2855N-1 | 3.15 | 3.25]3.35] 3.15 | 3.25] 3.35
T3255-3 3.00]3.1013.20] 3.00 | 3.10 3.20
NOTES: T32554_| 3.00] 3.10] 3.20] 3.00 | 3.10] 3.20
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-5 |3.00)3.10/3.20(3.003.10]3.20
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. T3255N-13.00]3.10]3.20/3.003.10 3.20
3. NIS THE TOTAL NUMBER OF TERMINALS. T4055-1 13.4013850/3.6043.40}3.503.60
T4055-2 3.40|3.50(3.60|3.40 |3.50]| 3.60
/A THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL

ARE

OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1
& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

& COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION "e", +0.05.

**SEE COMMON DIMENSIONS TABLE

@ DALLAS

Kl/V
SEMICONDUCTOR /VI/J / I
T PACKAGE OUTLINE,

16, 20, 28, 32, 40L THIN QFN, 5x5x0.8mm

APPROVAL 'DOCUMENT CONTROL NO, REV,

21-0140 J

%
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