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ABSOLUTE MAXIMUM RATINGS

AVDD t0 AGND ..ot -0.3V to +2.2V D0-D11, DCLK, SCL, SDA,

DVDD to DGND .....oooiiiiiiiiiicice e, -0.3V to +2.2V CS, EN_MAIN, MARKER Current ............... -50mA to +50mA

AVCC to AGND ...-0.3V to +4.0V Continuous Power Dissipation

DVCC to DGND.....ooviiiiiiiiiiiic e -0.3V to +4.0V TQFN (Ta = +85°C, derate 35.7mW/°C above +85°C)..2320mW

AVDD t0 DVDD.....oiiiiiiiiiieee e -0.3V to +0.3V WLP (Tp = +70°C, derate 28.5mW/°C above +70°C)..2200mW

AVCC to DVCC....... ...-0.3V to +0.3V Junction Temperature ..........ccccooiiiiiiiiie +150°C

AGND to DGND ...-0.3V to +0.3V Operating Temperature Range

OUT_tO DGND......ooviiiiiiieiccees e -0.3V to +7.5V TQFN Lo -40°C to +105°C

OUT_ Current WLP 0°C to +70°C
CONLINUOUS......coiiicei e 400mA Storage Temperature Range...........c.ccocceeenn -55°C to +150°C
Peak (1 < THS) i iiiioiiiiiie e 800mA Lead Temperature (soldering, 10s; TQFN only) ............. +300°C

DO0-D11, DCLK, TESTC to DGND....... -0.3V to lower of +2.2V or Soldering Temperature (reflow) ........cccooviiiiiiiiiis +260°C

(Vovop + 0.3V)

CLK/SCL, DIO/SDA, CS, EN_MAIN, MARKER,
TESTA, TESTBto DGND ................ -0.3V to lower of +4.0V or
(Vbvce + 0.3V)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TQFN WLP
Junction-to-Case Thermal Resistance (8c) .......c..coov... 2°C/W Junction-to-Ambient Thermal Resistance (8a) -......... 36°C/W
Junction-to-Ambient Thermal Resistance (6a) ......... 28°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to japan.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN to Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vout = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
OPERATING CONDITIONS
Output Voltage | Vourt | Output enabled | 0.5 0.6 7.5 | Vv
POWER SUPPLY (Note 3, Figure 4)
lavpD_DIs | EN_MAIN low or SP_EN = 1 0.01 (1) HA
lavDD SP_EN High 5 7 mA
SP_EN =0 0.02  (0.03)
IDVDDA mA/MHz
SP_EN = 1, fpg = 75MHz 01 (0.2
+1.8V Supply Current ]
IpvDD G1A | Video dependency DAC A 1.1 (1.5) HA/
— (MHz x
IpvpDp_G1B | Video dependency DAC B 0.5 (0.6) | ACODE

| Maximum digital supply current
DVDD fpixeL = 150MHz, fpo = 75MHz

(45) mA

Maxim Integrated 6
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ELECTRICAL CHARACTERISTICS (continued)
(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
lavce Core analog 1.5 1.8
Ibvec_ pis | ENA_ = ENB_ =0 0.01 0.1
Ipvcc_G1A | GA_ = 0x00 (per channel) 3.4 4.8
Ipvee Ggoa | GA_ = OxFF (per channel) 8.2 9.1
= mA
+3.3V Supply Current Ipvce_g1B | GB_ = 0x00 (per channel) 1.2 1.6
| GB. = OxFF { A ) MAX3601C 25 2.8
= 0x er channe
bvCC_G2B | ==- P MAX3601G 25 33
Maximum analog supply MAX3601C (37.6)
lavee current GA_= GB_ = OxFF,
ENA_ = ENB_ = 1 MAX3601G (39.1)
lccp g1 |PHS_=0 5 (10)
Pulse-Off Assist Current (Note 4 = = = A/MHz
( ) loeh 6o fpo = fPoOH = 75MHz, fpxg = 150MHz, o3 4.6) H
- CL = OpF, Vout_min = 0.8V to 1.8V
Outputs off, clock stopped 0.2
0% video <83 (100)
Power In MAX3601 Driver 27% video 130
mwW
(Note 5) 100% video 270
27% video with pulse-off 150
27% video with pulse-off assist 160
lout/VavbD 1
Typical Output Sensitivity to lout/VDVDD 1 () W
Supply Voltage (Note 6) lout/VAvCe 2 (17)
lout/Vbvee 2.2 (6)
VIDEO DAC (8-Bit, Note 7)
Maximum Conversion Rate 150 160 (250) Msps
Within 12 LSBs (GAIN = OxOF to OxFF) 6.7 (12)
Settling Time ts Within 3 LSBs (GAIN = OxFF) 12 (25) ns
Within 1 LSB (GAIN = OxFF) 23 (34)
Rise/Fall Time 20% to 80% 1.5 (2.5) ns
Offset Error (GSA_ = GSB+ = OV < Vour < Vavce + 0.5V 1.0 24
OS_ER HA
OxFF, ENA_ = ENB_= 1) Vout = 7.5V (1.0) 10.5 37
Resistor ROUT1 RouT1 Vout = 7.5V, see Figure 12 (290) 400 (490) kQ
Video INL (Notes 8 and 9) Code > Ox1F (-15) (15) LSB
. 0x1F < GAIN < OxFF, 0°C < Tj < +125°C
INL Drift (Notes 8 and 9) VOUT MiN = 0.6V to 1.6V 1.5 (3) LSB
Maxim Integrated 7
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ELECTRICAL CHARACTERISTICS (continued)
(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
X)'ii? &'i't‘e(g)AlN = 0x0F to Guaranteed monotonic -1 (+1) LSB
Propagation Delay (Delay = PD1 PD1 2 cFI)(l)zils
+ PD2)
PD2 11 ns
Propagation Delay Variation (-1) (+1) ns
f < 50kHz, VouT > 0.9V 0.2 (1)
Transfer of Voyt to loyt (Note 5) f < 1IMHz, Voyt > 0.6V 6 (10) %N
f < 1MHz, Vout > 0.5V 12 (15)
. Vour = 0.6V 260
Qb grpacanee COPEA= | o fuur =1 o
VouT = 2.0V 100
PULSE OFF ASSIST
S, L BAIDED 000 @ | s
PHS_= 3, 8
Incremental Resistance PHS_=2 16 0
PH_= OxFFFF PHS = 1 32
PHS_=0 64
. Relatig/e to Vavee, lout = TmA (Ta =0 to (-0.8)
Compliance Voltage Vo pon | +125°C) v
Tp = -40°C to +125°C (-0.9)
OUTPUT GAIN (VIDEO_ = 0xFF)
Resolution 8 Bits
GA_= 0x00, GB_= 0x00 0.01 (1)
MAX3601C 280 320 400
8@; 8?55 Tﬁ))gegm@, Ta=+25°Cto | 575 320 400
MAX3601G, Ta < +25°C 260 320 400
Current at OUT MAX3601C 69 80 100 mA
gé:z gigg, Tﬁ))ggme, Ta=+25°Cto | &g 80 100
MAX3601G, Ta < +25°C 60 80 100
GA_= OxFF, | MAX3601C (349) 400  (500)
GB_=OxFF | MAX3601G (320) 400  (500)
Maxim Integrated 8
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
COMPLIANCE ALARM
VSET DAC Resolution 4 bit (70) 80 (90) mV
VSET DAC Range VSET_ = 0x0 0.32 0.4 0.48 v
VSET_ = OxF 1.4 1.6 1.8
Filter 1 Time Constant 1 ns
Filter 2 Time Constant 2.7 ns
TEMPERATURE ALARM
Temperature Range (5) (150) °C
Temperature Accuracy Ty = +20°C to +125°C (-10) (10) °C
Temperature Resolution Ty =+20°C to +125°C (2.25) 2.5 (2.75) | °C/LSB
LOGIC I/0 (DIO/SDA, CLK/SCL, CS, MARKER, EN_MAIN)
Input Low Voltage ) Test condition 0.4 \
Input High Voltage ViH2 Test condition 1.45 \
Input High Threshold Relative to Vpypp (50) 60 (70) %
Input Low Threshold Relative to Vpypp (40 50 (60) %
Input Hysteresis Relative to Vpypp (5) %
Input Current DIO/SDA, CLK/SCL -10 +0.2 +10 PA
Ren_MaIN | EN_MAIN to DGND 50 100 200
Input Resistance RmarRkeEr | MARKER to DVDD 50 100 200 kQ
Rcs CS to DGND 50 100 200
Input Capacitance 1 pF
Disable Time tDis EN_MAIN or MARKER to IgyT falling 0.1 1 us
Enable Settling Time Constant tEN EN_MAIN rising or MARKER rising 0.5 1.5 us
DIO/SDA Low Voltage IDIO/SDA = 16mMA 0.1 0.4 \Y
VIDEO DATA INPUTS
Maximum Frequency fDCLK_MAX 150 > 160 MHz
DCLK Duty Cycle fpcLk > 100MHz (45) (55) %
DCLK High Time Relative to 2/fpcLk (-0.5) (+0.5) ns
Video Input Setup Time tsy Operating condition 1 ns
. : ) . MAX3601C 0.25
Video Input Hold Time tH Operating condition ns
MAX3601G 0.35
Input Switching Time 10% to 90%, operating condition 1.2 ns
0.5 x
Input Low Voltage VIN-L VbvDD Vv
-0.1

Maxim Integrated 9
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ELECTRICAL CHARACTERISTICS (continued)
(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
0.5 x
Input High Voltage VIN-H VpvDD V
+ 0.1
Input Threshold Relative to Vpypp 50 %
Input Hysteresis 0.1 Vv
Input Current -10 <+1 +10
Data Input Capacitance Cp pF
SUBPIXEL GENERATOR
Pixel Clock Frequency Range Subpixel generator active 24 150 (250) MHz
Minimum Pulse Width 1 subpixel (2) ns
Subpixel Timing Accuracy Tpoom - TroD (-1) (+1) ns
PLL Bandwidth (1200) 2000  (3100) kHz
I2C TIMING
Clock Freguency fscL 400 kHz
Bus Free Time Between START tBUF 13 us
and STOP
HOLD .Time for a START 1D STA 06 us
Condition =
gzt:(;)itiTc;ne Repeated START tsU_STA 06 s
SCL Low Time tLow 1.3 ys
SCL High Time tHIGH 0.6 ys
SDA Hold Time tHD_DAT 0 0.6 ys
SDA Setup Time {SU_DAT 0.1 us
Setup Time for STOP Condition tsu_sTo 0.6 ys
g;liiZS\Mdth of Suppressed top 005 us
SPI TIMING
SPI Clock Cycle tcLk 83 ns
SCL High Pulse Width twH 415 ns
SCL Low Pulse Width twi 415 ns
SCL Rise/Fall Time tRF At foLk = 12MHz 16 ns
SCL Setup Time tCLKS 8 ns
CS Setup/Hold Time tcs, 32 ns
CS Recovery Time tcR 50 ns
Maxim Integrated 10
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are
guaranteed by design, characterization and/or production test.)(Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Write Data Setup Time tps 16 ns

Write Data Hold Time tpH 16 ns

Read Data Delay Time tRD 34 ns

DIO Output Switching Time tZR Rpio = 390Q, Cp|p = 20pF 11 (16) ns
MAX3601C 34

DIO Output Disable Time tRz ns
MAX3601G 36

DIO Conflict Avoid Time tzz 0 ns

POWER-ON RESET (Figure 27)

VavDoD.Vpvpp On Threshold 2VpPOR+ 1.32 (1.6) \

Vavpp.Vpvpp Off Threshold 2VpOR- (1) 1.28 \

Vpvee,Vpvec On Threshold 3VpPOR+ 2.5 (2.8) \

Vavce.Vpvee Off Threshold 3VpOR- (2.2) 2.4 Y

Note 2: Parameters measured using circuit of Figure 1. Rg Cg C|_ = open, unless otherwise noted. Parameters in parentheses ()
are provided for guidance, but are not tested or guaranteed.
Note 3: Power Consumption Calculations:

Iovbp(MA) = Ipypp (MA/MHZ) x fpix g (MHZ) +

3
x [ENAN XIDyDD gy (MAMHZ) x ACODE p | +ENBN XIpyDD g (MA/MH2) x ACODE g, |+ pixe (MH?)

GBy

3 GAN
Ipvee(mA) = NZiENAN xlpvecDga +6DVCC62A _lDVCCG1A)Xﬁ+ENBN *lbveegg +(IDVCCGZB _lDVCCGB)Xﬁ}

where:
N = OUTPUT 1,2,3, fpixgL is the pixel clock frequency (MHz), ENA_ and ENB_ are the DAC enable signals with value 0 or
1, ACODE is the average number of video code changes per pixel (0 to 255). If the Pulse-Off feature is used 1 time per
pixel, ACODE = 2x Average Video Code Value. If Pulse-Off is used 2 times per pixel, ACODE = 4x Average Video Code
Value (Figure 3).

Note 4: Pulse-Off Assist Current Calculation:

3

lDVCCD ~ NZ‘] |:(|DVCCG1 + COUTN X AVOUTN)X fPON:|

where:

N = Output 1,2,3, CoyTn is the total capacitance at OUTN (MAX3601 output capacitance + external capacitance),
AVouTN is the resulting voltage change at OUTN, fpop is the frequency of pulse-events in MHz. fpop is generally equal
to the pixel clock, but could be lower or higher, depending on the pulse-off duty cycle and number of pulse-off events per
pixel.

Maxim Integrated "



guaranteed by design, characterization and/or production test.)(Note 2)

Note 5: Power Estimation Conditions:
For each output, DAC A is enabled, DAC B is off, VIDEO = 27% data as shown in Figure 2, fpixg. = 150MHz. Vertical
Image Duty cycle is 70%, and the MARKER signal is used to reduce power during vertical flyback.
The load emulates:
Red Laser on OUT1: 4] + 2.3V

Green Laser on OUT2: 8l + 3.8V
Blue Laser on OUT3: 16l + 3.5V

MAX3601
L—=Y¥ER34/8, TOYxzo9H

ELECTRICAL CHARACTERISTICS (continued)
(VavpD = Vpypp = 1.7V to 1.9V, Vaycc = Vpvee = 2.9V 10 3.5V, Ta = TN 1o Twax, Ty < +125°C, EN_MAIN and MARKER high,
Vouyt = 0.7V, unless otherwise noted. Typical values are at Vaypp = Vpvpp = 1.8V, Vavcece = Vpvee = 3.3V, Ty = +85°C. Consumer
grade parts are tested at Tp = +70°C. Automotive grade parts are tested at Ta = +105°C. Minimum and maximum specifications are

GAIN1 | GAIN2 | GAIN3 | Voyr | VA1 | VA2 | VA3

PARAMETER | VIDEO | T Lot | T 1 L @oen | vy | v | (v |PO-EN| POC | POM_ | PHM_
1 0% Video | 0oh | 200 | 180 70 06V | 37 | 59 | 52 0 0 0 0
o | 27%video | 27% | 200 | 180 70 o6V | 37 | 59 | 52 0 0 0 0
3 | 100% Video | FFh | 200 | 180 70 o6V | 37 | 59 | 52 0 0 0 0
4 Pulse-Off | 27% | 300 | 270 | 105 | 08v | 43 | 68 | 6.0 1 sh | FFoon | o

5 W'thAZ:!;e'Oﬁ 27% | 300 | 270 | 105 | o08v | 43 | 68 | 60 1 4h | FFooh | FFoOh

Note 6: Transfer from supply to loyt measured with 100mVp_p sine wave applied at the supply.
_flout » 100%

T

lour TV
with units %/V. loyt = 325mA, Ty < +110°C, foyt = 60Hz to 1MHz. Typical values are at 10kHz, maximum value at IMHz

typical corner.

Note 7: AC Parameters characterized with a video pattern of 0x00 to OxFF, GAIN = OxFF, 0x3F, 0x1F, OxOF. All combinations of
output VIDEO DACs: DAC A only, DAC B only, DAC A and DAC B. An external filter network (Rg, Cg) or digital filter may
be used to reduce ringing.

Note 8: 1lsb

_ lout(cope=0xFF) ~louT(copE=0x00)

255

Note 9: Integral nonlinearity (INL) is measured as: [loyT - Least Squares approximation of current].
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OXFF 33
AVDD AVCC _J
DVDD DV VIDEO WHITE
v — 42000 ovee] .
Do ouT 8Q VIDEQ TYPICAL
AANA o\
D1 s p— VA3
Rs
D2
- 0—/\/\/(>E—| l—o
D4 II
D5 . OBt + 0X3F X 5t + OXTF x 4t + OXFF x 2t
0y
Es My Rl s 27% AVERAGE([()UTY CYCLE
MAX3601 Rg  Cs 1 p)
b8 MARKER 70% DUTY CYCLE
< p o
o VWV
oo D10 F%
SOURCE o .
o I X2. EFFTIANNY—=2
80
DCLK outs AN\, ——o— Va2
s U8 | | i
-\ o I e I
EN. MAIN ) e NOPO  40h -- ‘ ! ‘
= CL 0-- : : :
DIO/SDA || ACODE oh | 4n L 4h 1 4o
CLK/SCL | | |
PO
oS DGND ] 1 1 1 |
MARKER AGND 8oh --- : 3 1
- 0 - : : :
ACODE 280h | 2d0h | 2@80h | 2x40h
®1. 72 hE 0 1 | |
80h --- i 3 i
200 o MLH_W
0-- ‘ ‘ ‘
ACODE 4gon | 4x4oh 4x0h 4x40h

X3. Ad— RDB
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MAX3601

S & = > ° &S
— ~
L—=¥R34N, 709195H
MAX3601
MAX3601 CURRENT CONSUMPTION MODEL
CORE CORE VDDA (+1.8V)
SUBPIXEL
ANALOG DIGITAL GENERATOR __ SPEN
l1=1ccA=1.5MmA veea (+33V) | | 12=1DDA1 @ fPiXeL=0.03  vppp (+1.8V) I3= Ippa = 5mA *EN_MAIN
© fpixeL (MHz) mA DGND
AGND
OUTPUT 1
l4=1lccp_a1A + GA1/255¢(lcc_Goa - Icc_g1a) = [2.2+2.6 ® GA1/255] mA DACA OUTPUT1
15=1pDD_G1A ® fPixEL ® ACODE =0.039  fpixeL (MHz) ® ACODE (%) mA
I =lout_a1
Veep (+3.3V) —G ENA O— Vppp (+1.8V) ENA ® P01 -- - VouT1
3 Rour
o~ o .
% Coutt
"% =
I7 = Icc_618-+ GB1/255(Icc_628 - Icc_a18) =[1.2+1.0 » GB1/255] mA DACB
I8=1pDD_G18 ® fPIXEL ®ACode = 0.01 o fpixeL (MHz) @ ACODE (%) mA
l9=louT_B1
Voo (B3 —9 g O— Vooo(1ay) ENA © PO ==y
QO O . J
N
\
Veen (+3.3V) PULSE-OFF HELPER
& PH1
{/— ffffff PH_ENT |
Ve (+3.3V ,
_ (+3.3V) O//O
®a % l10=Icco_6o = TmA ©
111=1ccp_g1 ® 2PHST @ fpixel mA=0.0015 ® 2PHSTe fpjxE| (MHz) mA
112 = Cout (pF)*AVourt (V) © fert (MHz)® 1E+9 mA
"%
Vourz
Rout2
OUTPUT 2 .
Cout2
I
Vouts
Rours
OUTPUT 3 i W@D
Couts
;0
M4, EFEDFE

Maxim Integrated

14



IREENEHHE

MAX3601

) TO9H

0.4
0.3
0.2
0.1

DNL (LSB)

0.1
-0.2
-0.3
-0.4
-0.5

0.4
0.3
0.2
0.1

DNL (LSB)

-0.1
-0.2
-0.3
-0.4
-0.5

(Vavpp = Vpvbp = 1.8V, Vavee = Vpvee = 3.3V, Voyt = 0.7V, R = 8Q, EN_MAIN high, Ta =+25°C, unless otherwise noted.)
VIDEO DNL DAC A VIDEO DNL DAC A VIDEO DNL DAC B
(GAIN = 0x20) (GAIN = OxFF) (GAIN = 0x20)
5 05 T T 3 05 g
g 0.4 Ty=-40°C, +125°C g 0.4 é
03 1 03 Ty=-40°C, +125°C -
Tj=-40°C, +125°C 02 02 i
| | 2 01 @ 01
S 0 S 0
= ) =
L) | 01 L E S -0.1
-02 -02
Il
-03 l -03
-04 -04
-05 -05
100 200 300 0 100 200 300 0 100 200 300
CODE CODE CODE
VIDEO DNL DAC B
(GAIN = 0xFF) VIDEO INL DAC A VIDEO INL DAC B
s 3 ; o 20 o
\ \ 2 GAIN = OFF, GAIN =020, 12 -
Ty=-40°C, +125°C g T) = -40°C \\TJ =-40°C |3 15 GAIN = 0x20, | g
e E 2 \'/ E o |ean-oen . Ty=-40C [
0 F1y=4125°C
1 /\a‘A = /
— A __ 05 o
o o
A A
= = +125 C =
I -
! 1 * 0 \ /k(’\ GAIN = xFF,
J GA\N 020, 10 \ Ty=+125°C |
2 Ty=+125°C 15 GAIN=OXFF, |
‘ Tj=-40°C
3 -20
100 200 300 0 100 200 300 200 300
CODE CODE CODE
GAIN DNL DAC A GAIN DNL DAC B
(OFFSET = OxFF) (OFFSET = 0xFF)
05 5 05 "
04 & 0.4 5
03 : 03 =
02 Lo A0°C, +125°C 02 7-40 C, +125° 0
= | L _
g o s g o
=0 = 0
= 8
0.1 H— -0.1
-02 0.2
-03 03
-04 04
-05 05
0 100 200 300 0 100 200 300
CODE CODE
15
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FEEEEFERE)
= = 1.8V, = =3.3V, =0.7V, = 8Q, _| igh, =+ , unless otherwise noted.
(Vavpp = Vpvpp = 1.8V, Vavcee = Vpvee = 3.3V, Voyt = 0.7V, R = 8Q, EN_MAIN high, Ta =+25°C, unl herwi d.)
GAIN INL DAC A GAIN INL DAC B
(OFFSET = OxFF) (OFFSET = OxFF) OUT1 PULSE OFF
20 g 3 o 035 -
15 Ve TJ:+125°C7§ ) g 0.30 Pt 2
o L SN : : :

o
N
3]

/

o
)
S

05 /// /?\ ‘5}\ 1 Ty=+125°C
0 Ty=-40°C 0 *'N!’/W
AN

INL (LSB)
INL (LSB)

o
e
o

OUT1 CURRENT (A)
&

mman
W/
\
\
\
\
\

l
I
I
J

] N o
15 Ty=-40°C 0
20 3 0.05
0 100 200 300 0 100 200 300 10ns/div
CODE CODE
POWER-SUPPLY TRANSFER TO lgut Va TRANSFER TO lout NORMALIZED OUTPUT CURRENT
(GAIN = OFFSET = OxFF) (GAIN = OFFSET = OxFF) vs. OUTPUT VOLTAGE
45 . 10 - 120 .
ya) = 9 = =
40 3 g 8
[\ ) S :
35 R AVCC & /
30 v ! S g
— 6 = /
g % I\ € 5 =
= 0 |ovee \ DVOD = q /
AVDD 4 &
=X/ A ; e |/
05 /\_ ﬁf\\‘&% 1 2
———\
0 0 0
1K 06 100k 1M 10M 1K 06 100k 1M 10M 0 05 10 15
FREQUENCY (H2) FREQUENCY () OUTPUT VOLTAGE (V)
OUT_ COMPLIANCE ALARM TRIP
lout RISE AND FALL TRANSIENT VOLTAGE vs. REGISTER CODE
035 o 18 .
030 |/ Z s A
\ / ) 5 Ta=+125°C / )
025 3 14 -
\/ . NS
= 020 ) E 12 %
— =
< 015 3 10
/ \ H // Ta= +125°C, -40°C
0.10 / \ = 08 /
0.05 g 06

J N\

2ns/div 0 5 10 15
REGISTER CODE
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(Vavpp = Vpvpp = 1.8V, Vavcee = Vpvee = 3.3V, Voyt = 0.7V, R = 8Q, EN_MAIN high, Ta =+25°C, unless otherwise noted.)

140
120
100

80

60

TEMPERATURE ALARM TRIP POINT (°C)

2.0
18
1.6
14
1.2
1.0
0.8
0.6
0.4
0.2

VEN_main (V)

Maxim Integrated

TEMPERATURE ALARM TRIP POINT
vs. REGISTER CODE

V4

/

10 20

MAX3601 toc17

30 40 50
REGISTER CODE

OUT_ ENABLE TIME

.

AX3601 toc19

EN_MAIN ——
OR MARKER

2us/div

0.40

0.30
0.25
0.20
0.15
0.10
0.05

(A)

OUT_ CURRENT

Ven_mai (V)

QUTPUT VOLTAGE (mV)

2.0
18
16
14
1.2
1.0
0.8
0.6
0.4
0.2

120

100

80

60

40

20

OUT_ DISABLE TIME

A

AX3601 toc18.

ouT_

et

AN

N_MAIN
R MARKER

I —
"1
om

N

50ns/div

SDA LOW VOLTAGE
vs. SDA SINK CURRENT

A

MAX3601 toc20

yd

/

5

10
SINK CURRENT (mA)

15 20

e <9
w o
[ NS

0.30
0.25

0.20

(A)

OUT_ CURRENT
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3 F5 D4
SHIE T 45—
7 Ea D5 BEETF A F—F AN oVOD
5 F4 D6 DIGITAL
6 E3 D7 INPUT
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b3 29 | B rAF—sAn =
9 F2 D10
10 E2 D11 BEETFHT—5 AN, MSB
11 F1 DCLK EFFAoOVIAS
TESTA,
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TESTC
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’ 28’ ' | B1, B4, B7 DVCC (IHF LY 1DDRT) TDVCCAEDGNDIZ##45:
LTLESWEDNEWNVAEDD T Hh
DVCCHl),
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23
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L—3RADEE. FALLIMESII0UTZ
REHOFFELTLESY,

26
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29

ouT1

L—T1TRDOER. FALLMESIZ0UTZ
REHOFFELTLESY,
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AGND
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EN_MAIN
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A x1Y5HA

. . n A .
P03 FAPISA
A MAX3601
o VIDEO DEMULTIPLEXER 0511 : -
Dl J PULSETIMING __ |——| PO, PH
%, DEWIUXA ? - ENAT, ENBY — ENA, ENB
D3 ) - : — ENA,
o> Do 8 Fpem POM1 VSAT VSBT —{vsa vsg  OUTPUTI
> ] . PHM1 0SA1, 0SB1 — 0SA, 0SB
D5 | DDt 48 e POC PHS1, AL1 —| PHS, AL
D6 ! D108 48 |4e-A3 PHEN GA1, GB1 —{ GA, GB
7
> A2
> B \| VIDEO
Dy o> CLKIN 02 5
oio_,, LK aonr 03 J o[  PusETmING __ |—PO,PH
D11, A ENA2,ENB2 — ENAENB 0 ooy 0
° p—— POM2 VSA?, VSB2 —{ VSA, VSB
PHM2 0SA2, 0SB2 — 0SA, 0SB
DO:D7 - LATCH L B1 POC2 PHS2, AL2 —{ PHS, AL
PHEN? GA2, GB2 —| GA, GB
A3 \|
DEMUX C g; 8 VIDEO
D0:D7 - C1 03 J o PULSE TIMING ——Po,PH
> DATACLOCK - C2 ENAS, ENBS — ENAENB 0 0 e
D8 - C3 POM3 VSA3, VSB3 —| VSA, VSB
DCLK D8 LATCHED DENIX PHM3 0SA3, 05B3 — OSA, 0SB
SELECT POC3 PHS3, AL3 —{ PHS, AL
7S L0610 PHEN3 GA3, GB3 — GA, GB
PeLclock e TMING TSET—|  TEMPERATURE
SP SUBPIXEL GENERATOR TALM — ALARM
ENABLE LOGIC (i =1, 2, 3) Egg
EN_MAIN
OFA; N TESTC
MARKER AND ENA;
TALM — - MS Ve @ AND —\ DGND
AL_ —p>| o VM AND Py ENB; AGND
TSET < N OEB| — /
VE_ <& - SP —
L POM._ OR
SERIAL PORT ” L PHEN; - T— +3.
AND L PHS_
Cs REGISTERS [ VSB_ POR P°A”E'§Fé}°" oD
o I/SA o— 18V
DIO/SDA ey woo| |
- GB_
CLK/SCL > 0SA.
L 0SB
SR
——  BOLD LINE INDICATES PARALLEL DATA.
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77t hDACHHEAAENTINVE T,
EFAFINVFITLOY

EFFTFVILFTILOYIE. 3DDEFFERBLVOEY
o0y oEsEYR— LT, ETARRELOT
VILFTL TR, EZTITRT EDICMUX Selectl- 22
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TFYIWVFTLIOHA

FYIFTLOFAIZ. DDROVOY I AEmATZ4E Y K
AN%Z. EORNIOVIZRAILEY b T—HICER
LEde ANT—%d HSICRIERZRADDENL D
W&, 4DDOMSBIIDCLKDII EW Ty TSy F SN,
4DMLSBISDCLKDII T Ty TIYF N,

FYIWVFTLIYB

TYIVFTLOYBIE. 8EVMDETFHAANEIOYID
SIEVTYITSYFLET, BLETARITNTOHS
ICEESNET,

F(MS)ICKDTEIRENF T,

PIXEL | | PIXEL 1 | PIXEL 2 | |
D0 X mir XK mior X a X mo X D0 B1[0] B1(0]
ot X st X o X sl X omm . ol o
2 X sl X i X e X aal XK
i3 X am X mE X am X aE X
e X nam X m X w X a X o7 >< il X il ><
5 X a5 X mm X oams X aan X :
6 > masl X omia X omae X mi XK ‘tS—U’ ‘l’
v X X m X owm X i X ok N\ /7 N/ N\
s > m X mo XK om Xom X ®6. EFAFVILF T LI HBOASER
o > X mm X misl X mam

oo > il X m X mie X s X

it G mm X m XK mm XK m X

—> - > a5

DCLK '\ / \ / \

®5. EFFAFVIF TLIOHADATER
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PIXEL

D7-DO

D8

DCLK

oum

ouT2

0uT3

PIXEL 1

PIXEL 2

C3 >< C1 >< C2 >< C3 >< C1 >< C2 >< C3 >< C1 ><

e S—

(1, C2, C3 ARE 8-BIT VIDEO DATA, OUTPUT SHOWN FOR MS =2

e —

®7. EFFTFYILFTILIYCOAITER

DCLK-2
D 8 o1
a | Q
< I—
D DCLK. 8 C2
I a D @
Q *—
<—eo
D
T DCLKg D
T 8 C3
Q *— a
<o
D >> =CLOCK ON BOTH
D7:D0 EDGES (DDR)
> =CLOCKON 08
DCLK RISING EDGE LATCHED
> Q
D8 D

®8. EFATFVILFTILIHC
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NIVRILI TR —5 HTEET, L—TFRSANDBEHEELD/ULREE
INWREAZ DT =3, T TEORILEFISh EI3EBED/NIVZETDZENTEETY, EARLEES
BE IOV IOMEEERLET(29), HTEY . 7RI R —FET 2—TILTDIEIC
I ZA I JESICKIL—TBREHD/ IV ZEh eI EE FI(L2RZ0x0BMDDO0). 55 DEBHILHTBETT,
ERY, L—HRDODIARYIMFEIEESICERTDIE

lout

o~

PO

PH

e tPo o b teon
! : -~

tPIXEL

SUBPIXEL | 14 | 15| 0 | 1 213|456 7|89 f1W0MM]|12]18[14[15]0]1 2 131456

POM_REGISTER | 0 | 0 [ 1 1 1 1 1 1 ojofojpojpojpojofojpoyj]oj]t 1 1 1 1 1 0

PHM_REGISTER | O [ 0 | O | 1 1 ojojofofojojojofofojojofjofoq 1 0jofof|o0

VIDEO PIXEL PIXEL

M9. NIVREA TR L—F
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HTEOIVE

HTEORIVEREE Y ML PZZ0x0CHD[2:0DIE. BT
EOCNBEIV/NIVZABEORSZRELI TG,
INIVRIBIS, BRESN=/NIVRAATE > ODEEICE~
DEIEIVCERENE T, INEFMICKRRITDI LIS
KW, TESFEBBREICISCIZBAREATEEICKRIFT,
NIVRAFAT

INWREZAZ TR —FIE INVZAAN N EZFY
TLCEBNEZEHNTDEDICHRETDIENTEZET,
Pulse-Off Configuration (POC)L X% I3. E2ICRT

F1. YIJEIRIER

MAX3601
L—=Y¥ER34/8, TOYxzo9H

FTaVBEBIRLET, SUFLINIVZAFTANU M,
3TEVRDRMUS VT LEY MM —=L(PRBS)ICEDT
NIAEnEd, T74ILMTIE. PRBSIFTNTOHEAIC
#@TY, POC_L2R&ZDEY DAL, EDPRBSEY
ICEIEHANHHS NN ZRELET (D).

POC_L22&h—%L. POC_[4] = ODEE. HABD
INVZATDOEEBEAEELET, &% IE POCT =
POC2 = POC3mDPOC_[4] = ODIZE. §XNTHOES
BT I LMEENT/ WA F TANNDEENE
HEEndd,

R2. NIWVAAITTF1—TA4H1II

(SPL2R%) (POC_L2R%)

Sp fpixeL (MH2) ACTIVE INACTIVE POC_[3:0] PULSE-OFF DUTY CYCLE

MIN MAX SUBPIXELS SUBPIXELS 0000 Every pixel, 100% (Power-on default)

000 150 200 07 8:15 0001 Random, 87.5%

001* 75 150 0:15 — 0010 Random, 75.0%

010 50 100 0:11 12,15 0011 Random, 62.5%

011 375 75 0:15 — 0100 Random, 50.0%

100 30 60 0:9 10:15 0101 Random, 37.5%

101 25 50 0:15 — 0110 Random, 25.0%

110 21.4 428 0:13 14:15 0111 Random, 12.0%

111 18.75 | 375 0:15 — XXX Every other pixel, 50%
“EENRFDT T I b

R3. SUILINIVAATDEE

POC. (4] PRBS31 BITS USED
- OUTPUT 1 OUTPUT 2 OUTPUT 3
0* PRBS31[4], [3], [0] PRBS31([8], [7], [0] PRBS31[16], [15], [0]
1 PRBS31[2:0] PRBS31[2:0] PRBS31[2:0]
REBFOT T I b
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MAX3601
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|
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8
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VIDEO_ — ENABLE
L i
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Maxim Integrated
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&4. DAC AOEFFERODY Y

ENA_ VSA_ | VIDEO PO CODE DAC A
0 X X X 0
0 VIDEO
000" X
1 0
001 X 0 VIDEO
1 OSA_
0 OSA_
010 X
1 0
A
1 011 X 0 OSA_
1 OSA_
0 X 0
100 0 OSA_
>0
1 0
101 X X 0
110 X X 0
111 X X 0
“RERFDT T A b

&xR5. DAC BOEF#HERODYY

ENB_ VSB_ VIDEO PO CODE DACB
0 X X X 0
0 VIDEO
000* X
1 0
001 X 0 VIDEO
1 OSB_
0 OSB_
010 X
1 0
0 OSB_
1 011 X
1 OSB_
0 X 0
100 0 OSB_
>0
1 0
101 X X 0
110 X X 0
111 X X 0
“RERFDT T A b

Maxim Integrated

MAX3601
L—=Y¥ER34/8, TOYxzo9H

JNILR 7 7 (RIEEOMS)

D) TIR— b oRRESNICERIE

s fRIEE0O

VIDEO > OIZ3$ L TEHME. VIDEO = 0D& = dEO

2DDFIBDACIE. T2 —ILEHERERELTL—
HOXO-TMERBLUOCNZ—NT VR EFERLET,
EFARBIIUTIVR— I DBRELET, EFADAC A
BLUBD LRI —ILEAIE. FNZENDE—THNT
HBDBA320MABLVBOMAZ TDEHE TRHETHETT
(E11)e L—=TRSA/NDHNEFRIS. DAC ABLUBD
HAODHEAEHETT,

CODEA{GA

——[x 320+
FFh FFI’J

CODEB[ GB
louT(MA) = {

== |x80+OSERR
FFh [ FFh

ZZC. OSERRIZZH T VIRETY,

HAOERDIETERAERETRRSERBL TS0, B
EmlcbhizWUloutD E—2oh400mATTF1—TA4 1)L
H50%Mi5E. FHIDCERIT200mAIZKEY) FT,

FULL-SCALE AVERAGE CURRENT RANGE (mA)

400 —4— ]
350 14—

300 OUTPUT PULSE
DUTY CYCLE

50%

250 14— 100%

DAC A+B

200

DAC A

150 ——

DAC A+B
DACB

100 —+—

DAC A

50 —1—

0

11, RSANEADTIVZT —IVEREE
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MAX3601

L—Y¥ERS4N, JOS1o5H

S

COMPLIANCE VOLTAGE ALARM

T=2.5ns

FILTER2 | |

NEGATIVE

PEAK | FILTER 1

t=1ns

DETECT

+VCCA

Rour
(400kQ)

Voutr_

o R
| VALM_‘

RESET
ON READ

VSET_[3:0]
VSET_DAC

B12. EHaAVTSA 72z~

VIDEO
PROCESSOR MAX3601
VIDEO DATA

—1 D0 ouT_
COMPLIANCE ALARM
(VIA SPI/12C)
\i Va

LASER e
VOLTAGE >
CONTROL -

POWER MANAGEMENT —

INCREASE Va IF
COMPLIANCE ALARM

DO NOTHING DO NOTHING

CONTROL TRIPPED,
ACTION OTHERWISE
DECREASE V.

B13. AV T4 T 2 —0ERS)

INWRATEINWRA TP R

INIVAKEEL. L= ZRBLATICEEIETIY, [F7]
DLAIE, VSA_BELUVSB_L DZFICEDTHESN
F9(F4 %5

Maxim Integrated

PHM_L 2% > OlCREL. ENA_F/=IZENB_%Z/\1
BETDHIEICEY. SR ATTOZNERD A 2—T
LENET, T5IZ. MARKERD/\A TEESHDEAA
AX—=TIVENTNDEEIZDHAEEEISTOTA TR
F9, BREL—TDF—2ATBEEESRETDHIC. /NL
RATANU IR, L—FERIIEBIC3.IVICERIN
9, /LA TTUZNME. /YULZF THIZOSA_BEU
OSB_LU2HICEONBESNTNDIEEICDABEIT
HBIEITEELTLES L,
AVTSATVRAERE Y —

HABES. A—/N—a—k, BNIVIRE. L0
UZFPUTAIZEELES, DV TSATURATS—AIE.
BESNEZAL Y AIRES)SUENEHEEEZBRHL
T. AV TSAT72T75—LNVALM ) EY hEEY R LUE
(H12)e 7S5—LII FABMOBRTIUTINET,
AV TSATURATS—LA&FERLT. 50nsDSEEE Y
L EECET AT —INEESNEHEIL—TER
ERBITDIENTEZT(H13), VALME Y MIBEIS
EEFICEYbENET,

6. AVTSAPVRAPS—LDEYRAVE

TYPICAL COMPLIANCE VOLTAGE
VSET_[3:0] THRESHOLD (V)
0000* 0.40
0001 0.48
0010 0.56
1110 152
1111 1.60
B DT T AL~

28



TALM

il

TEMPERATURE ALARM

TEMPERATURE
SENSE

RESET
ON READ

TSET[5:0]

X14. BE7

=L

VIDEO AREA
MARKER = 1

VERTICAL SCAN

NON-VIDEO AREA
(MARKER = 0 SELECTED OUTPUTS DISABLED)

HORIZONTAL SCAN

X15. ET7H~Y—A

RT7. EFATIINFILOVERODY Y

PIXEL
MS[2:0] CLOCK | VIDEO 1 | VIDEO 2 | VIDEO 3
SOURCE
000* DCLK A1 A2 A3
001 DCLK B1 B1 B
010 Dg** C1 c2 c3
011 Dg** c2 c2 c2
100 D8** c2 c2 Cc3
101 D8** c2 c3 Cc3
110 RESERVED
111 RESERVED
“REBEDT T AL~

*D8ISDCLKICK W T —bEn&E T,

Maxim Integrated

MAX3601
L—=Y¥ER34/8, TOYxzo9H

BE7PS—LA

BETVI—LIE. H14IIRTEDIC. RIA/NVBEDER
TEHRELAL Y A REBA N ESDA ZBALET,
7o—Lld. TALML D2 hsmsmonsd&Eo)7ahn
F9, FUTBENEEZL Y AIRELEEDTLVDIE
a. BREVI—LISBSHEICBE7Y—MLZET, BREX
LwaallbRig, T SETLORSTHRELEY, BET7S—
LRy a)URICIE, BEE O Y—DOFA TV NESE
nNE9, BHOERETCTO—LERIEITDIEICEKY, 2
Ly a)VRDBENEELET,

f=&EZE. BET7S—L%T) = +125CICERETDIBA.
Ta = 425 CHBEVOHNETA2—TIVUIIRRETTSETZ
ERSETCTAIMEZSGRARUEY, 7o—Lh'EVhEh
2O—RTSETo5h. Ty ~ +25CICHHHLFY, TSET125
~ TSET25 + 100C/2.5C/LSBTT9,

L [ D

HBODYIE, EFFOER. L—FOAF—T )b,
BLUOBBNZRMALET.

EFADER
EFATFONTF ILIFA B, BLUCHE, EBAI~
A3, Bl. B&LUCI~C3x%EMLET, MSE Y I,
VIDEO1. VIDEO2. &&UVIDEO3DANY —RE 77
BERLET.

L— 0§
EN_MAINA'O—DEE, IRTDRSA/NIATTY, <D
(ERIIHEIICBEELET (HNDTFE— T oS
ERETY),

ETAVY—(MARKER AN ZERL T ETTESZRE
LTWENWEEITBRENTWDHENZET E—TILTD
ZENTEEZT(H15)e VE[1:BIEVMDEREICKDT,
EDHANMARKERESICRIGT DM HAREIE T,
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DVPIR—bEELUVLIRS

MAX3601(3. 1°CA > T71—2B LU 3ERSPIA %
TJI—RENELTWEY, BEE—RII. EEIFDOCSD
REEICEDTRESNE T, CSHY\1 (DVDDIZE#R) DB
B3, PCE—RMBIRSNZ Y, EEPFICCSHA—T
F=13O0—DBEIE. SPIE—RASEBIRSNZET,

12CA>57x—2

STIVINZUE. RABBEDITPILT—554 > (SDA) &L
27OV IAN(SCLTHEBREINET, YRY—IT
IOV IESEEMRLETT(K16).

[PClE#—T >V RLA >VDI/INZTY, SDABLUSCLICITS
W77y THERGOOQU )W RETT, AHDBEEIS
T3 N BRABEEREBALNSBEER/ 1IN S
FIN 2 &(RELFT,

T—HERIX
ZSCLryOv oY1 UILHNTIEYNDTF—hERXT
F9, SDALEDOF—%IE. SCLZO Y 2/3)LZ DY \NA DER

SDA
SCL

A

* Y

MASTER
TRANSMITTER/
RECEIVER

A

+ Y + Y

SLAVE
TRANSMITTER/
RECEIVER

SLAVE
RECEIVER

B16. 12COVRY —/ZL—THER

MAX3601
L—=¥E354/8, JA0S105H

BIch=>THEELTWBBELNHIFET(H17), SCLA
N DEIZSDALELLTI=BE L. FIEESICKUET
GHAICDUWTIZISTARTB L USTOPSE 4] (DIEASHR),

BIXE—T XL, START (S)FRHESTOP (P)RHIC
SOTXYonEd, &7/ UMIOEYIRT,
BEYMDT—=5DHEICTI/ )Y EY D REET,

STARTHS KU STOPS4

ITIA T TI—=ZDTIT14 T TRNEE. SDAB X
USCLIZ7A RIVIKREERT /N\AIZEIET, YRT—
FTINA AL, STARTRGZHRESEDZEICELOTEER
BaLF 9, STARTEEEIE. SCLAY A DIRREETSDA
DN AHSO—ICBBITDIETY, STOPERHAE .
SCLAY N\ DIARETSDAA O—M'S/N\A BRI ETY
(E18),
VRAT—HODSTARTERGICK D TEIRDFABAEE S
hE9, YRY—I3. F¥70/) Y DITHITTSTOPR G %
RESIVDZEICEOTEHEERTLEIEERICONTZ
M19%288), STOPEFHICE DTN EBMENET,
AL —=TIIWLT—EOOV Y REHETITDIBEE. /NAD
FIEEHITFITDHIC. YRAY—IISTOPOVY RDKH
"JICRepeated START (SnNOV2RERESIHEHSZIEN
TEZE9, —MIC. Repeated STARTOI VYV RIIEED
STARTOV > REREERICEE TY,
STOPRHFIIARERT7RL AN RE SNBSS
MAX360 113 RDSTARTHR G ZTHEBTSCLEZ U7
AF TN oJEEL. T/ AXBLO T —R
2=/ BRI 2 &9,

DATA LINE STABLE
DATA VALID

CHANGE OF
DATA ALLOWED

START CONDITION STOP CONDITION

R17. 12COE Y Mrik

Maxim Integrated

18. I2COSTARTH K USTOPF
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7o)y

VRAZ—EMAX3601 (RL—D)D@EAHL. F—IZEE
7o/ )y EERLE T, 7O/ EY I
29V NDT—H /Ny NDORBODOE Y NTT(H19), 72
J)yT (N EERTDIEGIE. 7O/ ) DBEEDIOY
IR QBEBED/NIVR)DIL BV Ty KWURICSER
TINAZDSDAZO—ZEREHIL T, 2DoO v 7/NLAR
N DESDAZO—ICHIFITDRENHIET, F70/
Uy (NA)ZERTDIBEE. 72/U v DEEDoOY
D/NVZDIL B Ty D KYUBICZER T/ A ZIISDAR
NAICERBEISNDDEHFBRL. DOV I/ HNA
DESDAZE/NADFFICLET,

SDA OUTPUT

r
| _—
TRANSMFITRTOE'\Q

NOT ACKNOWLEDGE
SDA OUTPUT

I
I
I
|
[}
I

FROM i

RECEIVER ! \ i
I
MASTER w MKNOWLEDGE

I -----
| !

SCL FROM
|

CLOCK PULSE FOR
ACKNOWLEDGEMENT

START CONDITION

®19. 12Co7 o/ )vs

MAX3601
L—=¥E354/8, JA0S105H

FO) ) EYRNEERTDIEILEDT. F—YEED
LWERETDZENTEEY, F—FEEDREII.
ZEATNAZINED—ThHDH\ FEIEZATLEED
EEICLOTRIVET, T—EXICKBMLUIIBE. /3R
VRY—IHETBEEBAITLTLIES 0,
ZL—T7RLZR

INZV AT —IE. STARTRGEREIBl=hEICAL—T
FPRLRBFRETDZEIWLEDT. AL—TFNNARED
BEEBBLET, AL—T7RLANAMNITEYRDTR
L ZXEwY I\(1 110 001)ETEY RDFEERY/EBIAHE Y
(R/W, 22AHABFI0/ZEWBSII)TERSINE Y, B
B7RLZEZZELEHE. MAX3601IZ9BRD 2O
IHATIDOBSDAZO—I(CERENIT D EICKDTTFY/
WD BEFELFI, MAX3601DERAHZHT KL XIF0XE2
T9, MAX3601MD5%EN 77 KL - X IZOXE3 T,

PCBEZTONIIL
MTDEPCHBETONIILAMAX3I601ICEDTHIR—F
SNTLVET,

1) B—LIRINDEAAL
2) BT DL IAINDEIAA
3) B—LIRINODEHEY
4) Efd DL RN SO

SR

START CONDITION

| tSU,STA i1 |

: <
| ! |
X > —> :<—tHD,DAT L tsusTO v<—>| : !
1 | : | ! | ! I : |
SCL : I ) |<I_H‘G_H>| I : | :
| | | [l | | |
| N i | X I
I il | | |

REPEATED START CONDITION

VAR

<ty —!

| <7 i
|

} b

STOP CONDITION ~ START CONDITION

K20. PCh5 A IV IK

Maxim Integrated
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B—LIRINDERL%

H211d. 12CYRE—F/NA ZAHMAX360 112 1/51 kD
T—HEESAGHOTON IV ERLTNE T, [/31
&AL 7ONIIUE. UTFDESUTT,

1) YZAHZ—H'STARTOVY > R(S)ZEET Do

2) YRZ—HTEYRDAL—TT7RLZEZNICHELE
AHEY MEIRIET D,

3) PRLRIBESN=AL—TIISDAZO—ICEEHTD
ZECKDTTO/ VDA ET Y — B,

4) YRI—NBEYRNDL I ZAGRA LV ZEEET D,

5) ZAL—TWLIREIRAEDT /)Y 2%ITD,

6) YAI—HT—H/I\A  NEXET D,

7) AL—ThFH LW\ T—F TEMEITD,

8) RL—"TMF—HIN\A DT/ )T ETD,

9) YRAY—N'STOPRHEAIXET Do

MAX3601
L—=Y¥ER34/8, TOYxzo9H

BHRIDLIORINDEAH

2113, 1PCYRY—T/INA ZHMAX3601 I TF—5 &
BHRELCEZTALEHOTONIINERLTNEY, Ei
E22AHTONIUE. UTFDOESUTT,

1) YZAHZ—H'STARTOVY > R(S)ZEET Do

2) YRZ—HTEYRDAL—TT7RLZEZFNICHELE
AHEY MEIRET D,
FPRLZIBESN=AL—TIISDAZO—ICEREHTD
ZECKDTTO/ VDN ET Y- T,
YRT—H8EYRDLIRIRA VT ERIET D,
AL—=THWLOREGRA DT/ )Y o%(TD,
VREY—DTF—5I\A NaRIET D,
ZL—=Th LT —5 TEHETT Do
AL—=TWF—=EINA DT/ )Y D%EIT D,
VRI—HBETDEETRT Y T6~8hER
=hd,

10) V25 —h'STOPR A %EIXET D,

3)

4)
5)
6)
7)
8)
9)

LEGEND

|:| MASTER TO SLAVE

|:| SLAVE TO MASTER

A. WRITING TO A SINGLE REGISTER WITH THE "WRITE BYTE" PROTOCOL

1 7 11 8 1 ) 1 1 ~&— NUMBER OF BITS
T T T T T T T T T T T T T T T T T T T T
S ISITAVEIADIIJRE§SI J RFGI?TERIPOIINTEIR A, A (AP
R/WJ
B. WRITING TO MULTIPLE REGISTERS
1 7 11 8 1 8 1 8 1 ~a— NUMBER OF BITS
T T T T T T T T T T T T T T T T T T T T T T T T T T T
S SLAVE ADDRESS 0|A REGISTER POINTER X A DATA X A DATA X+1 Alese
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
R/WJ
8 1 8 1 ~a— NUMBER OF BITS
T T T T T T T T T T T T
DATA X+n-1 A DATA X+n AlP
1 1 1 1 1 1 1 1 1 1 1 1 1 1

R21. PCOHEAH

Maxim Integrated
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B—LIZ25h 5D
2213, 1°2CYRY—T /A ZHMAX3601 1 D 1/3A K~
DT —5aFAWMB=HOTON N AERLTNET,

[read byte] 7O RIIE. UTFDESUTT,

1) YRY—HSTARTOAV >V R(S)ZRET D,

2) YRIY—HDTEYVRDAL—T 7 RLRAUCHEITTERAA
EY N ERET D,

3) PRLZIEEESNZL—JIISDAZO—(ICERENT D
ZELEDTTO/ V(AT - B,

4) YRI—HBEYRDL DRI RA VI EIRET D,

5) ZL—"THWVLDRIRAEIDTI/ )BT,

6) VY2X&—h'Repeated STARTOV > R(SNERET D,

7) NRIY—=DTEYRDAL—T 7 RLZREZFNICHELSH
BUEY NERETD,

8) PRLRIEBESIN=XL —JI3ISDAZO—|ZEREITD
ZEICKDTTFO/ )T mETH— T B,

9) PRLZIBESINI=AL—TIILORYRA VI TIRE
INMEBNSBEY FDF—5ZE/NR EIZENT D,

10)VRAEY—I3FET70/1) v (NA)ZRET D,

1) Y A5 —IISTOPHRE(P) % %(E9 D,

FIE®)DSrig. STOP (P)ESTART (S)ICEES#]ADZ
clFcEFth,

MAX3601
L—=Y¥ER34/8, TOYxzo9H

E#HIDL OISO

2213, BRI DL ORI SOEBMUD=H0 70O
JLERLTWES, 2OTONIIVIEINA MREW 1T O
ROJLEMTNETH, YRY—DT0/ )y BmFELT,
SWEBLDTF—IHMBHRIEAIL—TIOBMIDEN
BRUFET, BELINCOT—FYERETDE, VAT —
133772/ ) v (NA)ESTOP (P)Z X ELCErx & T L
F9, [EIDLIoRyhSO&ERKZEY ] 7OV,
ATDERITT,

1) YRZ—H'STARTOV Y R(S)&EET D,

2) YRY—DTEYVIDIAL—TFRLZEFNICHELSE
AHREY N EIRET Do

3) 7RLRIESN-AL—JIISDAZO—ICEKEI D
ZEICEDTTI/ YDAV ETH— N B,

4) YRI—NBEYNDL D RIRA I EREIET Do

5) AL—"THLRIRAEIDT I/ ) I2%1TD,

6) YX&—h'Repeated STARTAV > R(SNEXET D,

7) YRI—HDTEVRDIL—TF7RLZAEZFNICHELT
BUEYRNERETD,

8) PRLRIEEEN-RL—TJI3SDAZO—I| EREN I D
ZEICEKDOTTO/ )y BT —RT D,

9) 7RLREESNZAL—TIELPRIRA I TIRE
SNMBNOBEY FDF—5ZE/NR EIZHENT D,

LEGEND
|:| MASTER TO SLAVE
|:| SLAVE TO MASTER
A. READING A SINGLE REGISTER NUVBER
1 7 11 8 11 7 11 8 OFBITS
T T T T T T T T T T T T T T T T T T T T T T T T T T
S| | SLAVEADDRESS ~ |O|A|  REGISTERPOINTER ~ |A|Sr|  SLAVEADDRESS ~ |1|A| ~~ DATA ~  [NA|P
R/WJ RMJ
B. READING MULTIPLE REGISTERS
NUMBER
1 7 11 8 11 7 11 8 OFBITS
T T T T T T T T T T T T T T T T T T T T T T T T T
S| | SLAVEADDRESS ~ |O|A|  REGISTERPOINTERX | A|Sr SLAVEADDRESS | 1|A| = DATAX A ..
R/WJ R/WJ NUMBER
8 8 8 OF BITS
T T T T T T T T T T T T T T T T T T T T
DATA X+1 Ale o DATA X+n-1 A DATA X+n NA | P
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

®22. 12CORELY
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100)VRY—=370/') (N ZXELT KUZIDT—
YEZETDHIEEAL—TITBHIT D,

MYRY—NWREETDEHMLTZITVTISEIV10A
BIBRIND, REDUNMDT— 90)5)&: NAY—
370/ ONAZRELT, T—YDREZR
TIDIEEBMTDREN 217050

12) ¥ R5—(ISTOPEHAH(P)ZIXET Do

VoD

CS

X23. SPIE— RICTB/HDAVDD, DVDD., HKUCSD
AT

MAX3601
AJxo%HM

SPI/>#71—2R

SPIM 51— ZERIDIHEEIE. H23ICRTERS
KUCSHA I T%ERLTIZE0,

3%?‘§SPIEEFE?Z>7_"‘—$'G)§§H¥U/§

AFH

I /BRAADEHB EL. BHICF Y TLIMCS)%E
NICERELTLEENH24), Oy oh RaLIzhE.

EAOEYMT—I5BU/ErAH) ZIBEL. RICLD
RAITPRLRAZEBEL. ZDHEICT—FEEELTLL
o SPIA 2 TT—=Rd, 131 bBIV/N—=Z hERER
W/ERAHETR—MLTNET,

TR BLUOZRAAIVREIMSBZEMICHERLE Y,
IN—Z NG /BIAAA. LRI RLAIEE A VD
DAVhENEd, BEATUAVMIBIRAT. 7R
AOXTFDIRIST L Z0x00IC7E) F Yo

T—YERAAFICIT. BEVNENTT—YEANTD
MWEABHYET, CSHOICKDFIICBE Y DT —Fh'TT
BLTWEWMEE., ZOT—FYIIERBICESTATINEI A
(E225),

T—IHIMUBICIE. PRLREY bDRERICDIONA
DDSHEAICEALE T (H26), BRZFHLETDIEHIC
DIOZEEEI L CL\ V2O bO—ZDR—hEAS
ICHWEB XN F@A—TURLA>O2 Yo% ER
Le<izEl

tese

e &

CS3 1/1 tes

(CLKS —»=

tRF—> 4—

tRF—> <—

teoLk

: IWH

‘ tWL

CLK X /

R EY Vi I W o M

‘tDSfitDH‘

e —> tRD -—
DIO — 5 >__‘><1 ‘ 5
(READ) 1 \ A6 >< ()() X A0 ‘ : D7 X D6 X ()() X DO
> -l
|tz
-
« «
Dio 0 / A6 X > X A0 X D7 X D6 X > X DO
(WRITE) « («

X24. SPID5 A 22T

Maxim Integrated
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MAX3601
—H¥RSAN, TAS1I5H

SINGLE BYTE WRITE
s__J |
CLK 1/ \2/\3/ \4/ \5/ \6/ \7/ \8
DIO 0 /A6XA5XA4X A3Y A2 Y At XAOX D7 { 06 ) D5 ) D4XD3XD2XD1XDO/
MODE ADDRESS e DATA N
BURST WRITE «
©__J 7 |
CLK 1\ \3/\4/\5/\6/\7/\8 N N N
((
DIO 0 /A6 As Ay A3 A2 At Y ao) D7) o6 o5 pafnp3yp2yptyooforyoeYpsy 2 Y D2} D1)D0)
j ] ] ) '
: ADDRESS : DATAI : DATA2 DATAN
MODE ;= > > { >
X25. SPIDERAT AT
SINGLE BYTE READ
s__J |
CLK 1/\2/ \3/ \4/ \s/ \6/ \7/ \s
DIO 1 \AGXA5XA4 { a3 Y a2 ) mt XAO>—<D7XD6X D5 D4 J D3 ) D2 J D1 XDO/
MODE = ADDRESS n DATA %
j—» QUTPUT FROM DEVICE
BURST READ ‘ «
s__J 7 |

CLK 1/ \2/ \3/ \4/ \5/ \6/ \7/ \8 i\/\/\/

(C
D0 ——— 1 \A6XA5XA4 {3 a2 a0 >—< D7 Y 06 ) D5 ) 04 {03 J D2 ) D1 XDOXD?XDGXDSX % Xo2)ot1)oo
) 1
MODE ADDRESS : : DATA 1 =§: DATA2__(  DATAN .
s OUTPUT FROM DEVICE

X26. SPIDFRERW 5 A 27T
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MAX3601
L=Y¥E34N, J0Yxo5H

xR8. LIORIYR

ADDRESS DEFAULT
NAME | DESCRIPTION | BIT7 | BIT6 | BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
[hex] (hex)
OXOE
0x00 oMmsB)| 0 0 0 1 1 1 0 (READ
. ONLY
peviD | D¢V )
|dentification 0x11
0x01 0 0 0 1 0 0 0 1(LSB) | (READ
ONLY)
02 | vert |VersOn X X X 0 0 0 0 1 0x01
|dentification 1
Version 0x0X
003 | VER2 | TP X X X X X X X TG (READ
ONLY)
Ox04 | TeET | lemperature X X MSB LSB 0X00
Setpoint
Temperature 0x00
0x05 | TALM P X X X X X X X AL (READ
Alarm
ONLY)
0x00
0x06 | VALM | Voltage Alarm X X X X X AL3 AL2 ALA (READ
ONLY)
0x07 OE | Output Enable X X OEB3 OEA3 OEB?2 OEA2 OEB1 | OEA1 0x00
0x08 vg | Vioeo Marker X X X X X VE3 VE2 VE1 0x00
Enable
0x09 mg | Demux Mode X X X X X MSB LSB 0x00
Select
0X0A — | RESERVED X X X X X X X X 0x00
Subpixel
0x0B SP_EN | Generator X X X X X X X SP_EN 0x00
Enable
0x0C SP Subpixel Select X X X X X MSB LSB 0x01
oxoD | sp.T |SubP>el X X X X X SP_T2 SP.T1 | SP_TO 0x04
Tuning
oxio | vsaq | QUTT Video X X X X X MSB LSB 0x00
Select A
1 Vi
0x11 vegy |OUT! Video X X X X X MSB LSB 0X00
Select B
ox12 gar | OUTTDACA MSB LSB 0x00
Gain
ox13 gpt |QUTTDACSE MSB LSB 0x00
Gain
oxia | osat | QUTTDACA MSB LSB 0X00
Offset
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ADDRESS DEFAULT
NAME | DESCRIPTION | BIT 7 BIT 6 BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
[hex] (hex)
0x15 OSB1 OUTTDAC B MSB LSB 0x00
Offset
0x16 - MSB 0x00
POM1 OUT1 Pulse-Off
0x17 Assist Mask LSB 0x00
0x18 - MSB 0x00
PHM 1 OUT1 Pulse
0x19 Assist Mask LSB 0x00
oxiA | pHgy |OUT! Pulse- X X X X X X MSB LSB 0X00
Assist strength
OUTH1
0x1B VSET1 | Compliance X X X X MSB LSB 0x00
Alarm
ox20 | vsaz | OUT2 Video X X X X X MSB LSB 0X00
Select A
ox21 vepp | OUT2 Video X X X X X MSB LSB 0X00
Select B
0x22 GA2 Oqu DAC A MSB LSB 0x00
Gain
0x23 GB2 OU,TZ DAC B MSB LSB 0x00
Gain
0x24 OSA2 OUT2 DAC A MSB LSB 0x00
Offset
0x25 osB2 OUT2 DAC B MSB LSB 0x00
Offset
0x26 . MSB 0x00
POM2 OUT2 Pulse-Off
0x27 Mask LSB 0x00
0x28 PHM2 | OUT2 Pulse- MSB 0x00
0x29 PHM2 | Assist Mask LSB 0x00
Ox2A PHS2 OUTZ Pulse- X X X X X X MSB LSB 0x00
Assist Strength
ouT2
0x2B VSET2 | Compliance X X X X MSB LSB 0x00
Alarm
0x30 | vsag | OUT2 Video X X X X X MSB LSB 0x00
Select A
oxa1 | vemg | QUT2 Video X X X X X MSB LSB 0x00
Select B
0x32 GA3 OU_T2 DAC A MSB LSB 0x00
Gain
OUT2 DAC B
0x33 GB3 ) MSB LSB 0x00
Gain
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ADDRESS DEFAULT
NAME | DESCRIPTION BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
[hex] (hex)
T2 DAC A
0x34 OSA3 ou C MSB LSB 0x00
Offset
T2 DAC B
0x35 OSB3 ou c MSB LSB 0x00
Offset
0x36 - MSB 0x00
POM3 OUT2 Pulse-Off
0x37 Mask LSB 0x00
0x38 - MSB 0x00
PHM3 OUT2 Pulse
0x39 Assist Mask LSB 0x00
0x3A PHS3 OUTZ Pulse- X X X X X X MSB LSB 0x00
Assist Strength
ouT2
0x3B VSET3 | Compliance X X X X MSB LSB 0x00
Alarm
0x00
0x40 X X X X MSB (READ
ONLY)
DG1 | Diagnostic 1
0x00
0x41 LSB (READ
ONLY)
0x00
0x42 DG2 | Diagnostic 2 X X X X PORB DCLK MARKER | EN-MAIN (READ
ONLY)
0x00
0x43 DG3 | Diagnostic 3 PH3_EN | PH2_EN | PH1_EN | CMPS3_EN | CMPS2_EN | CMPS1_EN | TS_EN BIAS_EN (READ
ONLY)
0x44 RST | Soft Reset X X X X X X X RST 0x00
0x45 — RESERVED X X X X X X X X 0x00
0x46 — RESERVED X X X X X X X X 0x00
oxa7 | poct |PulseOft X X X MSB LSB 0x00
Config 1
oxag | poce | PUIseOr X X X MSB LSB 0x00
Config 2
oxae | pocs | DuseOf X X X MSB LSB 0x00
Config 3
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F10. L ORIR(FT8ZER)
REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
. Device ID MSBs 00001110
0x00 D[7:0] DEVID1 XXXXXXXX (OXOE) (Read only)
) Device ID LSBs 00010001
0x01 D[7:0] DEVID2 XXXXXXXX (0x11) (Read only)
D[7:5] — 000 Reserved (Reaog(())nly)
0x02
D[4:0] VER1 00001 Version Identification 1 00001
) (0x01) (Read only)
D[7:1] — 00000XX Reserved (}gsggooﬁfy)
Commercial temperature grade
0x03 - - 0 (0°C to 70°C) X
] Automotive temperature grade (Read only)
(-40°C to +105°C)
O0x04 D[7:6] — 00 Reserved 00
D[5:0] TSET XXXXXX Temperature alarm setpoint 000000
D[7:1] — 0000000 Reserved (F?é):dogcr)]?y)
0x05 0 No temperature alarm 0
DO TALM 1 Telmperature alarm exceeded (Read only)
(Bit clears when read)
D[7:3] — 00000 Reserved (Reoao(;)(())?ﬂy)
0 OUT3 compliance voltage normal 0
D2 AL3 ] OUT3 low compliance voltage alarm (Read only)
(Cleared when read)
0x06 0 OUT2 compliance voltage normal 0
D1 AL2 1 OUT2 low compliance voltage alarm (Read only)
(Cleared when read)
0 OUT1 compliance voltage normal 0
DO AL1 1 OUT1 low compliance voltage alarm (Read only)
(Cleared when read)
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See Table 3

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
D[7:6] — 00 Reserved 00
0 Output 3 DAC B disabled
D5 OEB3 0
1 Output 3 DAC B enabled
0 Output 3 DAC A disabled
D4 OEA3 0
1 Output 3 DAC A enabled
0 Output 2 DAC B disabled
D3 OEB2 0
0x07 1 Output 2 DAC B enabled
0 Output 2 DAC A disabled
D2 OEA2 =i Sabe 0
1 Output 2 DAC A enabled
0 Output 1 DAC B disabled
D1 OEB1 =y Save 0
1 Output 1 DAC B enabled
0 Output 1 DAC A disabled
DO OEA1 =Y Save 0
1 Output 1 DAC A enabled
D[7:3] — 00000 Reserved 00000
0 MARKER input does not affect OUT3
D2 VE3 - - 0
1 OUT3 disabled when MARKER is high
0x08 D1 VE2 0 MARKER input does not affect OUT2 o
1 OUT2 disabled when MARKER is high
0 MARKER input does not affect OUT1
DO VE1 ) - 0
1 OUT1 disabled when MARKER is high
D[7:3] — 00000 Reserved 00000
Video demux mode select
000 (see Table 7)
Select Demux A (Power-on default)
0x09 001 Select Demux B
D[3:0] MS 010 Select Demux C (C1, C2, C3) 000
011 Select Demux C (C2, C2, C2)
100 Select Demux C (C2, C2, C3)
101 Select Demux C (C2, C3, C3)
11X Do not use
Ox0A D[7:0] — 00000000 Reserved 00000000
D[7:6] — 0000000 Reserved 0000000
0x0B 0 Disable subpixel generator
DO SP_EN , 0
1 Enable subpixel generator
D[7:3] — 00000 Reserved 00000
0x0C D[2:0] Sp XXX Subpixel Programming 001
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REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
D[7:3] — 00000 Reserved 00000
Subpixel tuning.
0x0D b2 SP_T2 X Do not change from default 1
D1 SP_T1 X Do not change from default 0
DO SP_TO X Do not change from default 0
D[7:3] — 00000 Reserved 00000
OUT1 DACA video select (see Table 4)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x10 1 ff ith Ise-off
D[2:0] VSA1 010 Offset output with zero output pulse-o 000
011 Offset output
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
D[7:3] — 00000 Reserved 00000
OUT1 DACB video select (see Table 5)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x11 010 Offset output with zero output pulse-off
D[2:0] VSB1 011 Offset output 000
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
0x12 D[7:0] GA1 XXXXXXXX OUT1 DAC A gain setting 00000000
0x13 D[7:0] GB1 XXXXXXXX OUT1 DAC B gain setting 00000000
0x14 D[7:0] OSA1 XXXXXXXX OUT1 DAC A offset setting 00000000
0x15 D[7:0] OSB1 XXXXXXXX OUT1 DAC B offset setting 00000000
0x16 D[7:0] ook | QUTT Pulse-off mask MSBs 00000000
POMA1 (see Figure 9)
0x17 D[7:0] XXXXXXXX OUT1 Pulse-off mask LSBs 00000000
0x18 D[7:0] XXX QUT1 Pulse-Assist mask MSBs (see 00000000
PHM1 Figure 9)
0x19 D[7:0] XXXXXXXX OUT1 Pulse-off mask LSBs 00000000
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REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
D[7:2] — 000000 Reserved 000000
OUT1 pulse-off Assist uses 64Q
00 resistance
Ox1A (Power-on default)
D[1:0] PHS1 ) ) 00
01 32Q pulse-off Assist resistance
10 16Q pulse-off Assist resistance
11 8Q pulse-off Assist resistance
D[7:4] — 0000 Reserved 0000
0x1B . }
X D[3:0] VSET1 XXX OUT1 compliance alarm setpoint 0000
(see Table 6)
D[7:3] — 00000 Reserved 00000
OUT2 DACA video select (see Table 4)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x20 010 Offset output with zero output pulse-off
D[2:0] VSA2 000
011 Offset output
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
D[7:3] — 00000 Reserved 00000
OUT2 DACB video select (see Table 5)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x21 010 Offset output with zero output pulse-off
D[2:0] vsB2 011 Offset output 000
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
0x22 D[7:0] GA2 XXXXXXXX OUT2 DAC A gain setting 00000000
0x23 D[7:0] GB2 XXXXXXXX OUT2 DAC B gain setting 00000000
0x24 D[7:0] OSA2 XXXXXXXX OUT2 DAC A offset setting 00000000
0x25 D[7:0] 0SB2 XXXXXXXX OUT2 DAC B offset setting 00000000
0x26 D[7:0] YXXXXKXX OUT2 pulse-off mask MSBs (see Figure 00000000
POM2 9)
0x27 D[7:0] XXXXXXXX OUT2 pulse-off mask LSBs 00000000
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REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0x28 D[7:0] X000 | OUT2 pulse-Assist mask MSBs (see 00000000
PHM2 Figure 9)
0x29 D[7:0] XXXXXXXX OUT2 pulse-off mask LSBs 00000000
D[7:2] — 000000 Reserved 000000
OUT2 pulse off Assist uses 64Q
00 resistance
Ox2A (Power-on default)
D[1:0] PHS2 : : 00
01 32Q pulse-off Assist resistance
10 16Q pulse-off Assist resistance
11 8Q pulse-off Assist resistance
D[7:4] — 0000 Reserved 0000
0x2B . ,
X D[3:0] VSET2 XXX OUT2 compliance alarm setpoint 0000
(see Table 6)
D[7:3] — 00000 Reserved 00000
OUT3 DACA video select (see Table 4)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x30 i -
X D[2:0] VSA3 010 Offset output with zero output pulse-off 000
011 Offset output
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
D[7:3] — 00000 Reserved 00000
OUT3 DACB video select (see Table 5)
000 Video output with zero output pulse-off
(Power-on default)
001 Video output with offset output pulse-off
0x31 1 ff ith Ise-off
X D[2:0] VSB3 010 Offset output with zero output pulse-o 000
011 Offset output
Offset output (if video data is present)
100 .
with zero output pulse-off
101 Zero output
11X Zero output
0x32 D[7:0] GA3 XXXXXXXX OUT3 DAC A gain setting 00000000
0x33 D[7:0] GB3 XXXXXXXX OUT3 DAC B gain setting 00000000
0x34 D[7:0] OSA3 XXXXXXXX OUT3 DAC A offset setting 00000000
0x35 D[7:0] OSB3 XXXXXXXX OUT3 DAC B offset setting 00000000
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REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0x36 D[7:0] XXX OUTS3 pulse-off mask MSBs (see Figure 00000000
POM3 9)
0x37 D[7:0] XXXXXXXX OUTS3 pulse-off mask LSBs 00000000
0x38 D[7:0] X000 | OUTS pulse-Assist mask MSBs (see 00000000
PHM3 Figure 9)
0x39 D[7:0] XXXXXXXX OUTS3 pulse-off mask LSBs 00000000
D[7:2] — 000000 Reserved 000000
OUT3 pulse off Assist uses 64Q
00 resistance
Ox3A (Power-on default)
D[1:0] PHS3 01 32Q pulse-off Assist resistance 00
10 16Q pulse-off Assist resistance
11 8Q pulse-off Assist resistance
D[7:4] — 0000 Reserved 0000
0x3B . .
X D[3:0] VSET3 YXXX OUT3 compliance alarm setpoint 0000
(see Table 6)
D[7:4] — 0000 Reserved 0000
0x40 (Read only)
X
) Diagnostic Register 1. Mirrors digital 0000
D[3:0] DG1 KX video input MSBs (D[11:8]) (Read only)
) Diagnostic Register 2. Mirrors digital 00000000
Oxa1 D[7:0] DG2 HIXXXXX video input LSBs (D[7:0]) (Read only)
0000
D[7:4] — 0000 Reserved (Read only)
D3 PORB 0 Device in power-on-reset condition 0
1 Normal Operation (Read only)
0
0x42 i igi i i
X D2 DCLK X Mirrors digital video input clock (Read only)
. . 0
D1 MARKER X Mirrors MARKER input (Read only)
. . 0
DO EN_MAIN X Mirrors EN_MAIN input (Read only)
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(Table 2)

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
0 OUTS3 pulse-Assist disabled 0
D7 PH3_EN .
1 OUT3 pulse-Assist enabled (Read only)
0 OUT2 pulse-Assist disabled 0
D6 PH2_EN .
1 OUT2 pulse-Assist enabled (Read only)
0 OUT1 pulse-Assist disabled 0
D5 PH1_EN .
1 OUT1 pulse-Assist enabled (Read only)
D4 CMPS3 0 OuUT3 compl?ance sensor disabled 0
0x43 1 OUT3 compliance sensor enabled (Read only)
0 OUT2 compliance sensor disabled 0
D3 CMPS2 -
1 OUT2 compliance sensor enabled (Read only)
Do CMPS1 0 OUT1 oompl?ance sensor disabled 0
1 OUT1 compliance sensor enabled (Read only)
0 Temperature sensor disabled 0
D1 TS_EN
1 Temperature sensor enabled (Read only)
0 Master bias voltage generator disabled 0
DO BIAS_EN :
1 Master bias voltage generator enabled (Read only)
D[7:1] — 0000000 Reserved 0000000
0 Normal operation
0x44
DO RST ’ Reset the device. bit always reads as 0
a zero
0x45 D[7:0] — 00000000 Reserved 00000000
0x46 D[7:0] — 00000000 Reserved 00000000
D[7:5] — 000 Reserved 000
OUT1 random pulse-off events
0 synchronized to other outputs with
D4 POC1[4] POC_[4] =0 0
] OUT1 random pulse-off events are
0x47 unsynchronized (Table 3)
0 OUT1 pulse-off events are random
D3 POC1[3] | OUT1 pulse-off events occur every 0
other pixel (Table 2)
D[2:0] POC1[2:0] XX OUT1 pulse-off duty cycle configuration 0
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(Table 2)

REGISTER DEFAULT
ADDRESS BITS NAME VALUE FUNCTION VALUE
D[7:5] — 000 Reserved 000
OUT2 random pulse-off events
0 synchronized to other outputs with
D4 POC1[4] POC_[4] =0 0
’ OUT2 random pulse-off events are
0x48 unsynchronized (Table 3)
0 OUT2 pulse-off events are random
D3 POC1[3] ] OUT? pulse-off events occur every 0
other pixel (Table 2)
) ) OUT2 pulse-off duty cycle configuration
D[2:0] POC1[2:0] XXX (Table 2) 0
D[7:5] — 000 Reserved 000
OUT3 random pulse-off events
0 synchronized to other outputs with
D4 POC1[4] POC_[4] =0’ 0
’ OUT3 random pulse-off events are
0x49 unsynchronized (Table 3)
0 OUTS3 pulse-off events are random
D3 POC1[3] ’ OUT3 pulse-off events occur every 0
other pixel (Table 2)
D[2:0] POCA[2:0] XXX OUT3 pulse-off duty cycle configuration 0
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VIDEO
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Voo

SERIAL DATA

CHIP SELECT

SERIAL CLOCK

ENABLE

VIDEO MARK

VIDEO DATA

DATA CLOCK

RGB LASER PROJECTOR
418V MAX3601 433V
l o—e—| AVDD AVCC i
RERAE
DVDD DVCC
390Q I RED +VRED
= ouTt
DIO/SDA
Rst st
cS
+VGREEN
CLK/SCL GREEN
0uT2
EN_MAIN 0.0
MARKER
19 BLUE +VBLUE
DO:D11 0uT3
DCLK R 0S8
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TESTC DGND

10uF

=
b

10uF
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HIGH-CURRENT LASER DRIVER

VIDEO MAX3601
PROCESSOR +3.3V—E DVCC TESTA
AVCC TESTB
+1,8V—E AVDD TESTC
DVDD AGND
CHIP SELECT cS DGND
DIO/SDA fp
CLK/SCL
EN_MAIN ouT1
MARKER 0UT2
DO:D11 0uT3
DCLK
ser L
0—“—1—' }—AL
MAX3601 =
SERIAL DATA DIO/SDA ouTl
CHIP SELECT2 cs 0UT2
SERIAL CLOCK CLK/SCL 0UT3
ENABLE EN_MAIN
VIDEO MARK = MARKER
VIDEO DATA DO:D1
DATA CLOCK DCLK TESTA
+1.8V AVDD TESTB
_E DVDD TESTC
+33V DVCC AGND
t AVCC DGND
BYEE nNygr—o
B/ —REIBRPIOSTVRNNY—= (TR TN
PART TEMP RANGE PIN-PACKAGE (Ijapan.maximintegrated.com/packagesZ=E B L TL/EE LY
MAX3601GTL+ -40°C to +105°C 40 TQFN-EP* HHE NNy —O0—RiICEgENDM+])0 T#]. FH1E0-11E
MAX3601CWO+ 0°C to +70°C 42 WLP ROHSHWICRRZRLcEDTLABY Z A, /N Ir—RMElS

+ 38 (Pb) 7 1) —/RoHS#E#/ Ny r—2 &R LFE T,
BEP = TORR—=X R/ R
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