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V2u ™ GND oo —0.3V~+70V FAULT~GND ..o —0.3V~+6V
IN_ ~GND ..o —40V~+40V READY. SDO~GND oo —-03V~(VL+0.3)V
(V24— IN )10 GND ..ooviiiiiiiiiceiceeneeceeeeee —-40V~+70V THas - By
VMOKGND ..o seeeeeseeeeeseeeen -0.3V~(Vas +0.3)V REFDI~GND ..o —0.3V~(Va+0.3)V
Var VLGND oo —0.3V~+6V LOI-LO6~GND ..eveeeeeeeeeeereeeeseserenenn. —-0.3V~(Va +0.3)V
Vu~GND EHREERES] (Ta=+70°C)
VAZ VA UVLO cooeeeeriieeieecieceeeeeceec e —0.3V~(Va+0.3)V %J% HMR (+70°C #C 21.3°C/mW @
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PACKAGE TYPE 32 TQFN
Package code T3255+8C
Outline Number 21-0140
Land Pattern Number 90-0013
THERMAL RESISTANCE, SINGLE-LAYER BOARD
Junction to Ambient (0;,) 47°C/W
Junction-to-Case Thermal Resistance (8)c) 1.7°C/W
THERMAL RESISTANCE, FOUR-LAYER BOARD
Junction to Ambient (6;4) 29°C/W
Junction-to-Case Thermal Resistance (0;c) 1.7°C/W

Ry =V OEEGUE, JEDEC Bit% JESD51-7 ICFMOFIET 4 BEMREHEA L TROZZHDTT, Ny Fr—V0BIKT 2 BEFHO
FEMIZ oW TIX, www.maxim-ic.com/thermal-tutorial ZZ M L T 72 &V,
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FFIZHFE SN TWRWVRY | Vau=+8V~+36V, VL=+25V~+5.5V, VA=+3.0V~+5.5V, Ta=—-40°C~+125°C, RFMIL, Vau=+24V,
V=433V, Va=+5V, Tao=+25°C TDOHL?D) (Note 1)
PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
V.4 Power Supply (Device Powered by V4 Pin)
Sink and TTL configuration 8 65 A\
V.4 Supply Voltage AN -
Source configuration 8 36 v
Va4 Undervoltage v REGEN shorted to Vo rising 7 7.45 7.75 A\
Lockout Threshold HUVLO GND, VA=V_=5V V., falling 6.5 7 75 \%
V.4 UVLO Threshold
Hysteresis Vaeuviys 0.3 v
V14 =36V, REGEN open, GPO bit in the
Loasnk_vaapwr GLOBLCFG register = 1, all logic outputs 1.4 2
unloaded, all IN_ floating and in sink 1x DI mode
V24 =36V, Vo= 5.5V, REGEN shorted to GND,
e GPO bit in the GLOBLCFG register = 1, all logic 01 02
24SNK_VAPWR outputs unloaded, all IN_ floating and in sink 1x ’ '
DI mode
V24 Supply Current Va4 =36V, REGEN open, GPO bit in the mA
I GLOBLCFG register = 1, all logic outputs 26 4
24SRC_V24PWR unloaded, all IN_ floating and in source 1x DI ’
mode
Va4 =36V, V5, = 5.5V, REGEN shorted to GND,
I GPO bit in the GLOBLCFG register = 1, all logic 127 5
24SRC_VAPWR outputs unloaded, all IN_ floating and in source ’
1x DI mode
Va Linear Regulator (REGEN Open)
V4 Output Voltage Va Ia Loap = ImA, 8V <V, <65V 4.7 5 5.3 A%
VA Line Regulation AVAiLNR IAiLOAI) = lmA, V24 =12V to 24V 1 mV
VA Load Regulation AVAiLD V24 = 12V, IAiLOAD = ImA to 10mA 4 mV
V Short-Circuit
o ! I sc Va4 = 12V, V, shorted to GND 20 28 45 mA
Va Power Supply (REGEN Shorted to GND, Device Powered by V Pin, V34 = Va to 65V)
Va Supply Voltage Va 3 5.5 A\
Va=5.5V, Voy =36V, GPO bit in the
Ia snk GLOBLCFG register = 1, all logic outputs 1.3 2
unloaded, all IN_ floating and in sink 1x DI mode
Va Supply Current Va=5.5V, V5, =36V, GPO bit in the mA
I GLOBLCFG register = 1, all logic outputs 13 5
ASRC unloaded, all IN_ floating and in source 1x DI ’
mode
V4 UVLO Threshold VA rising 2.3 2.9
Va uvio ; A\
V, falling 2.1 2.85
Va UVLO Threshold
Hysteresis Vavivs 0.074
REGEN Threshold VTI—LREGEN 0.3 33
REGEN Pullup Resistor Rik rEGEN Va=55V 200 kQ

V. Power Supply
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FRIZHR SN TWRWVIRED | Vag=+8V~+36V, VL=+425V~+55V, VoA =+3.0V~+5.5V, Ta=-40°C~+125°C, RFEMHIL, Vau=+24V,

VL=433V, Va=+5V, Ta=+25°C TOHL D) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V., Supply Voltage \' 2.5 5.5 A\
No switching, logic inputs static, Vi = 5.5V,
Vv )\ t I — 1 A
L Supply Curren L CS-LATCH-V, 5 30 n
VA =5V, REGEN V. rising 0.9 1.8
Vi, UVLO Threshold \% ? \%
- koo shorted to GND V. falling 0.9 1.75
Vi UVLO Threshold
Hysteresis Vi uvnys 0.061 v
READY Timing
Delay from V, rising above UVLO to READY
tDRDY VARISE low, REGEN shorted to GND, Vi = 5V, pulldown 1
_— current SmA
READY Delay — p— ms
Delay from V| rising above UVLO to READY
tDRDY_VLRISE low, REGEN shorted to GND, V4 =5V, pulldown 1
current SmA
Vw Monitoring Comparator
Vum pin rising, bit VMLOW in the FAULTI
External Vy Monitor register goes to 0, VMOK goes to low and LED9
\Y% > . 0.778 0.81 0.842 \%
Alarm, On to Off FXTVMOFE (LEDINT bit in the GLOBLCFG register = 1) goes
to 1
Vu pin falling, bit VMLOW in the FAULTI1
External Vy Monitor register goes to 1, VMOK goes to high and LED9
Ve > : 0.751 0.78 0.814 \%
Alarm, Off to On FXTVMON (LEDINT bit in the GLOBLCFG register = 1) goes 7 7
to 0
Vwu Glitch Filter tFILTER VM Vu glitch length that is filtered 3 us
VM Leakage Current ILEAKﬁVM VM = SSV, VA =55V -1 1 ]J,A
VMOK Leakage Iteak vwok | VMOK = 36V, Vo, = 36V, REGEN open -1 1 pA
Current
VMOK Output Vimor o | Tioan= SmA (Note 2) 0.4 v
Logic-Low Voltage -
Thermal Management
Temperature rising untili TEMPALM bit in the
Temperature Alarm TaLrm FAULT]I register is 1, REGEN shorted to GND, 115 °C
Va=5V, V=8V
Temperature Alarm T Temperature falling until TEMPALM bit in the 10 oC
Hysteresis ALRM_HYS FAULT]1 register is 0
Temperature rising until OTSHDN1 bit in the
Thermal Shutdown Torsupnt FAULT]1 register is 1, REGEN shorted to GND, 150 °C
VA = SV, V24 =8V
Thermal Shutdown T Temperature falling until OTSHDNI1 bit in the 10 oC
Hysteresis OTSHDNLIYS | FAULTI register is 0
System Thermal Temperature rising until OTSHDN2 bit in the
b Torsupn2 FAULT?2 register is 1, REGEN shorted to GND, 165 °C
Shutdown Threshold _ _
Va=5V, V=8V
System Thermal T Temperature falling until OTSHDN2 bit in the 10 oC
Shutdown Hysteresis OTSHDN2_HYS FAULT?2 register is 0
PCB Fault Detection
Increasing current at pin REFDI until bit RFDIS in
. the FAULT?2 register is 1 106 147 180
REFDI Pin Short Alarm Irepis , - — HA
Decreasing current at pin REFDI until bit RFDIS 100 132 170
in the FAULT?2 register is 0
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FRIZHR SN TWRWVIRED | Vag=+8V~+36V, VL=+425V~+55V, VoA =+3.0V~+5.5V, Ta=-40°C~+125°C, RFEMHIL, Vau=+24V,

V=433V, Va=+5V, Ta=+25°C TDOHL D)  (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
REFDI Pin Short
Hysteresis Treprs v 15 HA
Decreasing current at pin REFDI until bit RFDIO 1.8 3 4
. in the FAULT?2 register is | )
REFDI Pin Open Alarm Trepio ; : — HA
Increasing current at pin REFDI until bit REDIO 25 4 5
in the FAULT? register is 0 )
REFDI Pin Open
Hysteresis Trepio_nvs ! HA
REFDI Current Setting
REFDI Pin Voltage VRErDI 0.585 0.61 0.635 A%
REFDI Resistor Range Rrerpr 12 55 kQ
Input C t Set R R =55kQ, Sink 1x DI mode and S 1x DI
I\r/ifl);l urrent Set Range T 1915 i mr:)Eg[en ink 1x DI mode and Source 1x 043 05 059 mA
Input Current Set Range I Rrerpr = 12k, Sink 1x DI mode and Source 1x DI 225 mA
Max IN_TY1/3_MAX mode .
Input Current 3x Scale Rrerpr = 12k€Q, Sink 3x DI mode and Source 3x DI
SCLF 3.0
Factor mode
Inputs (IN1-IN8)
Type 1/3 Digital Input
On-State Input Current
in Sink Mode (Type I Ty1/38K Sink 1x DI mode, Rrgrpr = 12kQ, 6V < Vv <36V 2.1 2.25 2.65 mA
1/3)
On-State Input Current
. Source 1x DI mode, Rrerpr = 12kQ, Vyu = 36V, _ _ _
1]1}35)0urce Mode (Type I ryissr (Vas — 36V) < Vix, < (Vas — 6V) (Note 2) 2.65 2.25 2.1 mA
Type 2 Digital Input
On-State Input Current Sink 3x DI mode, Rgerpr = 12kQ, HITHR =0,
in Sink Mode (Type 2) In_rvask 3V Vi <36V 6.25 67 77 mA
On-State Input Current Source 3x DI mode, Rggrpr = 12kQ,
in Source Mode (Type I Ty2sr V,4 =36V, HITHR =0, =7.7 =7 —6.4 mA
2) (Vs —36V) < Vv < (Vs — 3V) (Note 2)
High-Impedance Mode
Sink off DI mode, HITHR =1 10 45 70
V]N7 = 36V,
Va4 =36V, HITHR =0 40
Input Current Hi-Z I REGEN open A
Mode IN_HIZ Source off DI mode, Viy_ =0V, HITHR_ =1, -70 ~10 H
V24 =36V, REGEN open (Note 2)
TTL off mode, Viy = 5.5V, Va4 = 3V, REGEN 26 15
shorted to GND, V, =3V '
Threshold Voltages
On Threshold Voltage in Vronsk L Sink mode, HITHR_ =0, Viy_rising 3.5 4 43 v
Sink Mode VTONSKﬁH Sink mode, HITHR_ = 1, VIN7 rising 6.6 7 7.6
Off Threshold Voltage Vrorrsk_L Sink mode, HITHR = 0, Viy_ falling 2.7 3 3.3 v
in Slnk MOde VTOFFSKiH Sll‘lk mode, HITHR7 = 1, V1N7 falhng 5.6 6 6.5
Source mode, HITHR =0, V.4 =8V to 36V
Vtonsc . ? - ? Vau—43 Vo —4 Vy—3.5
On Threshold Voltage in Tonset Viy_falling * * * v
S Mod = =
ource Mode Vionse Source rpode, HITHR_ =1, Vo4 =8V to 36V, Voum 7.4 Vas—7 Vs— 6.4
VN falling
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Vas = +8V~436V, VL=425V~+55V, Vi =+3.0V~+55V, Ta=—40°C~+125°C, FRFEfIL, Vo =+24V,

V=433V, Va=+5V, To=+25°C TOHL D) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Source mode, HITHR =0, Vo4 =8V to 36V
A% .. ’ - 7 ? Vy—3.15 V=29 Viyq—2.55
Off Threshold Voltage ORIl | iy rising * * * v
in S Mod = -
n Source Mode Viorrsc i s]ou.rc‘e mode, HITHR =1, V=8V to 36V, Vas— 63 Vas—6 Vys— 5.4
~_rising
Vi Threshold )
Hysteresis VleIIYS HITHR7 don’t care 0.8 Vv
phbut High in TTL Vi | TTL mode, REGEN shorted to GND, Vs = Vs 1.5 1.8
Input Low in TTL Mode Vi o TTL mode, REGEN shorted to GND, V4, =V 1 1.3
Input Threshold
Hysteresis in TTL Mode Vrravs TTL mode 03
Input Filters
Vi Sampling Rate fosc V24 =V, REGEN shorted to GND 1 MHz
Minimum Detectable ¢ Filter bypass, no external capacitors on pins IN1— 3 s
Field Input Pulse Width W IN8 "
Bypass, FLTEN _is 0 in the CNFG _ register 2
s
DELAY [2:0]=0 50 H
DELAY [2:0] = 0.1
DELAY [2:0]=2 0.4
lnput Filter Delay tFLTiDELAY DELAY_[2 O] 3 0.8
DELAY [2:0]=4 1.6 ms
DELAY [2:0]=5 3.2
DELAY [2:0]=6 12.8
DELAY [2:0]= 20
Input Filter Delay Filters and sampling clock tolerance for _ o
Tolerance DELAY_[2:0] 10.16 +10.16 &
LED Matrix/GPO Pins (LO_)
Output Logic-High
Vgtl:i)auge ogic-Hig VOHiLED I oap = —SmA (Note 2) Va—-04 Vv
Output Logic-Li
Vglfa“ge ogie-Low Vor Lep Tioan = SmA (Note 2) 0.4 v
Output Off Leakage ILEAk LED Va=5.5V -1 +1 HA
LED Matrix Scan Rate fiep 0.33 kHz
Logic Pins (LATCH, CS, SCLK, SDI, SDO, READY, FAULT, CRCEN, DAISY, A0, A1)
Input Logic-High
Voltage Vi 0.7 x VL A\
Input Logic-Low
Voltage Vi 0.3 xVp Vv
Input Hysteresis Vays 0.5 mV
Input Logic Leakage v B
Current I[L VL = VA =55V 1 1 ],LA
Input Pullup Resistance Rpu schirje](;?ngED: 0V, VL = Vi = 5.5V, REGEN 195 kQ
Tnput Pulldown R A0, Al, CRCEN, DAISY, SDI, SCLK, 195 ‘0
Resistance i Vi = V4= 5.5V, REGEN shorted to GND
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FRIZHR SN TWRWVIRED | Vag=+8V~+36V, VL=+425V~+55V, VoA =+3.0V~+5.5V, Ta=-40°C~+125°C, RFEMHIL, Vau=+24V,
VL =433V, Va=+5V, Ta=+25C TOH D) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Logic-High v SDO, READY, ioan = -5mA, VL =2.5V10 5.5V, |y, 4 v
Voltage o V4 = 5V, REGEN shorted to GND (Note 2) -

| SmA. REGEN VL.=2.5Vto 5.5V, 0.4
. =5mA, - g
Output Logic-Low Vou shorted to GND (Note  [~A—2 for SDO %
Voltage 2) Va=3Vto5.5V for 0.4
FAULT ’
Output Open-Drain Off B
Leakage Current Toreax ! ! HA
Dynamic Characteristics
IN_ Sampling Rate fs V4=V, =5V, REGEN shorted to GND 1 MHz
IN_Latching Delay T ?rr;)zr:nLATCH or CS falling until input data is 40 ns
SPI Timing Characteristics
SCLK Frequency fserk 12 MHz
SCLK Pulse Duration tscLk (Figure 1) 38 ns
CS High Pulse Duration tesepw (Figure 1) 1.11 us
Mini Data Set .
T]i’glemum ata setup tpINSU (Flgurc 1) 10 ns
Mini Data Hold .
Tigll;mum ata Ho toINH (Figure 1) 10 ns
Minimum CS Hold .
Time tesBH (Figure 1) 38 ns
CS Falling Edge to First .
Rising SCLK Edge fscu s (Figure 1) 40 ns
Maximum SCLK to .
SDO Output Valid Time tpo (Figure 1) 30 ns
Maximum CS to SDO .
B $ F 1
Output Valid Time fesn_spovaup | (Figure 1) 40 ns
SDO Rise/Fall Time tr/p 3.5 ns

Note 1: F_XTDOT /A AT L, Ta=425C T100%HT A F&21T-> TWEJ, IRERASMKIC T 2086, %5 & BERRIC X v B 5Ty
9,
Note 2 : T /3 ZTHAIVADBEIRIT TR CTIETT, T4 ALt 2\ TATT,
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A4 2VTH
, fesspw
tSCLK_SU o
o L |
SCLK i 1 2 _()3_1: 10 11 12 13 14 15 16 ' *_l_f)sﬂ:
el e DINSU 5 - — < DN | i o
Vo Ve i | i
Sol E . MtSB _()()_ /X\_:X X X :>|< X X LS8 >\ /( x (. /x\__
_—>: = [CSB_SDOVALID (- —>i<— 0o HGH g
Sbo _() /X\_ >< X X X X LS8 >\ G /x\__
1.SPI 24 2V FJK
ESD R
(Ta =+25°C)
PARAMETER SYMBOL CONDITIONS VALUE UNITS
ESD Human Body Model, All Pins +2 kV
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(FRIZIRED2WERY . Vs =424V, REGEN =GND, Va=+5V, VL =433V, Rgerpi = 12kQ, Rin =680Q, Ven = 7 ¢ —/b RO E LR
B, Vin = EAMOBEREM, Ta=+25°C)

40 30 20 -0 0 10 20 30 40
Vey_ INPUT VOLTAGE (V)

analog.com.jp

40 30 20 10 0 10 20 30 40
Ve INPUT VOLTAGE (V)

V,4 SUPPLY CURRENT V4 SUPPLY CURRENT VA SUPPLY CURRENT
vs. Vo4 SUPPLY VOLTAGE vs. Vo4 SUPPLY VOLTAGE vs. V, SUPPLY VOLTAGE
2 (SINK MODE) - w0 (SOURCE MODE) - ’ (SINK MODE) -
" | recenoPEn, " | recenoren, | Rrecen sHorTED TO OND, I
TYPE 1/3 AND TYPE 2 SINK MODE, 35 ALL INPUTS ARE CONNECTED TO 24V TYPE 1/3 AND TYPE 2 SINK MODE,
18 |- ALLINPUTS ARE UNCONNECTED - ° ~ 18 [ ALLINPUTS ARE UNCONNECTED
= o < < |
£ = -
= —TYPEIR 5 30 = —TYPE 113
— w —
7 16 TYPE 2 2 g€ M qvees
> 8 25 3
(&)
> 14 z Z 14
a o o
a 5 20
3 D 2 |
S 12 =g L TYPER = 4
| —Tvee2 //
1.0 10 | | 10 =1
8 12 16 20 24 28 3 36 8 12 16 20 24 28 32 3 3 35 4 45 5 55
V4 SUPPLY VOLTAGE (V) Vg SUPPLY VOLTAGE (V) Vs SUPPLY VOLTAGE (V)
Va SUPPLY CURRENT V4 SUPPLY CURRENT V,4 SUPPLY CURRENT
vs. Vp SUPPLY VOLTAGE vs. Viy_INPUT VOLTAGE vs. Viy_INPUT VOLTAGE
(SOURCE MODE) ot (SINK MODE) - (SOURCE MODE) .
Wr—T—T T T T T T 12—
REGEN SHORTED TO GND, REGEN OPEN, Vy AT THE PIN, REGEN OPEN, Vjy_AT THEPIN,
35 | ALLINPUTS ARE CONNECTEDTO 24V ___| ONE CHANNEL IS DRIVEN, ALL OTHER 10 | ONECHANNEL ISDRIVEN, ALL OTHER __ |
z | = 18 [ CHANNELS ARE IN DEFAULT SETTING — = CHANNELS ARE IN DEFAULT SET'NG |
E —TYPE 1/3 £ £ \
S0 o £ —TYPE13 E 8 ——TYPE1S
w — —— —
g S 16 -y, g TYPE 2
3 25 3 5 6
> = o
EL‘ =2 14 ]
20 & 4
= 15 = 12 s,
10 10 0
3 35 4 45 5 55 0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
V4 SUPPLY VOLTAGE (V) Vi INPUT VOLTAGE (V) Vi INPUT VOLTAGE (V)
Ii_INPUT CURRENT Iiy_INPUT CURRENT Iiy_INPUT CURRENT
vs. Vg INPUT VOLTAGE vs. Viy_INPUT VOLTAGE vs. Ve INPUT VOLTAGE
(TYPE 1/3 SINK MODE) o7 (TYPE 2 SINK MODE) o0 (TYPE 1/3 SOURCE MODE) .
26 — 8 — - 0.1 — -
23 | Ven_AT THE FIELD SID 5 | Ve ATTHE FELD SIDE 02 LVen ATTHEFIELD SID |
CURR_[1:0] =01, _ CURR [1:0] = 10, _ CURR_[1:0] = 01, 1X CURRENT
£ 20 [1XCURRENT < g | 3XCURRENT Z 05
s 17 z s / £ 08
iz 2 | o
£ 14 z oy g 11
2 (&}
o I ©
° 1 5 3 £ 14
=) it =)
2 g | z
Z o0s S l Z 47
= 05 T = 2
02 0 23 —
0.1 4 26

40 30 20 10 0 10 20 30 40
Ve INPUT VOLTAGE (V)
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(FEITHEDZ2WERY | Vaa=+24V, REGEN=GND, VAo=+5V, VL=+33V, Rreror = 12kQ, Riv_=680Q, Ven_ = 7 o —/L FAlOEEH]
EfE, Vi = ERIOBERE M, Ta=+25°C)

Iy INPUT CURRENT

3 Iy INPUT CURRENT
vs. Ve INPUT VOLTAGE

B Iy INPUT CURRENT
vs. Viy INPUT VOLTAGE

vs. Ve INPUT VOLTAGE

1 (TYPE 2 SOURCEMODE) . - (HIGH-IMPEDANCE SINK MODE) ,__ (HIGH-IMPEDANCE SOURCE MODE) __,
1 T T 1 T T T T T T T T T T T
ok VEn_ AT THE FIELD SIDE I 80 | Ve AT THE FIELD SIDE 80 |- Ve AT THE FIELD SIDE
CURR_[1:0] = 10, 3X CURRENT / 6 CURR_[1:0] = 00, CURRENT OFF R CURR_[1:0] = 00, CURRENT OFF
g B —HITHR_=0 £ -
= I = 4 - E o L —HmHR=0
2 = —HITHR_=1 T z —HITHR_=1
& g2 & 20
g 3 & 4
% > 0 2 0 /
(&} o (&}
= -4 = 5 A
g g 20 2 -2 va
Z 5 I Z . 2
2 P — =
i I 0 60 A
7 -80 -80
-8 -100 -100

40 30 20 -0 0 10 20 30 40
Ve INPUT VOLTAGE (V)

Iy, INPUT CURRENT LIMIT vs. Regrpy

40 -30 -20 10 0 10 20 30 40

Ve INPUT VOLTAGE (V)

I, INPUT CURRENT LIMIT vs. Regrp;

30 20 -0 0 10 20 30 40
Ve INPUT VOLTAGE (V)

Iy_INPUT CURRENT LIMIT
vs. TEMPERATURE

. (SINK MODE) oets (SOURCE MODE) e . (SINK MODE) -
T T T T T T
, Viy_ AT THE PIN = 24V 1 | g |L_Vin ATTHE PIN =24
A - H
§ 6 E 2 //1* | ié/ 7 \
= \ = \ =
¥ CURR_[1:0] =10 & 3 N\ = 6
< N\ 3XCURRENT % Xm0 g s CURR [1:0]=10 __|
S 4 3 o 4 va 3XCURRENT — 3 CURR [1:0]=01  3XCURRENT
z \/ CURR_[1:0] = 01 2 \ 5 4 |— 1XCURRENT
£ 3 1X CURRENT ] z 5 CURR_[1:0] = 01 z 3
=z N ] e 1X CURRENT 2
2 -6 £
= 7
1 14 -1 H 1
——] ] Vix_AT THE PIN = 0V
0 -8 L L 0
10 20 30 40 50 60 10 20 30 40 50 60 50 25 0 25 50 75 100 125
Rrerol (kQ) Rrerol (kQ) TEMPERATURE (°C)
I INPUT CURRENT LIMIT I_INPUT CURRENT LIMIT Iiy_INPUT CURRENT LIMIT
vs. TEMPERATURE vs. V5 SUPPLY VOLTAGE vs. V5 SUPPLY VOLTAGE
. (SOURCE MODE) e . (SINK MODE) o . (SOURCE MODE) o
T T T T T T T T T T
. Vi AT THE PIN = 0V g | REGEN SHORTED TO GND, , | REGEN SHORTED TO GND,
o _ [~ Viy_ AT THE PIN = 24V I Vi ATTHEPIN=0V
g =2 g 7 z 2
5 : z 6 k) = 9 >
& g CURR_[1:0] =10 g
S 4 CURR_[1:0] = 01 — 3 5 3XCURRENT o 4 CURR _[1:0] = 01 —]
° 1X CURRENT 2 CURR_[1:0] =01 3 1X CURRENT
2 5[ CURRItO]=10 T 1 2 4 [ 1XCURRENT 5 -5 | CURR[1:0]=10
s 3X CURRENT E B 3X CURRENT
= \, = Y 27 \
7 2 = 7
8 1 8
-9 0 -9
50 25 0 25 50 75 100 125 3 35 4 45 5 55 3 35 4 45 5 55

TEMPERATURE (°C) V4 SUPPLY VOLTAGE (V) V4 SUPPLY VOLTAGE (V)
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TORILAA

(FEITHEDZ2WERY | Vaa=+24V, REGEN=GND, VAo=+5V, VL=+33V, Rreror = 12kQ, Riv_=680Q, Ven_ = 7 o —/L FAlOEEH]

EfE, Vi = ERIOBERE M, Ta=+25°C)

Vin_ INPUT THRESHOLD VOLTAGE (V)

Viy_ INPUT THRESHOLD VOLTAGE (V)

V4 VOLTAGE (V)

8.0

75

70

6.5

6.0

55

5.0

215

21.0

205

20.0

19.5

19.0

5.06

5.04

5.00

4.98

4.96

4.94

Viy_ INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE
(TYPE 1/3 SINK MODE)

toc19

1 T 1
Viy AT THE PIN
| HITHR_ =1, HIGH THRESHOLD

— »

FALLING RISING

25 50 75
TEMPERATURE (°C)

100 125

Vix_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE
(TYPE 2 SOURCE MODE)

toc22

Viy_ AT THE PIN
| HITHR_ =0, LOW THRESHOLD

»

FALLING
RISING

25 50 75
TEMPERATURE (°C)

100 125

LDO LINE REGULATION

I |
AD = SMA

toc25

-
o

8 12 16 20 24 28

V4 SUPPLY VOLTAGE (V)

32 36

analog.com.jp

Vin_INPUT THRESHOLD VOLTAGE (V)

Vin_INPUT THRESHOLD VOLTAGE (V)

LDO OUTPUT VOLTAGE (V)

5.0

45

40

35

3.0

25

2.0

3.0

25

2.0

5.10

5.06

5.02

4.98

4.94

4.90

Vix_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE
(TYPE 2 SINK MODE)

T T T T
Viy_ AT THE PIN
| HITHR_ =0, LOW THRESHOLD

\\

RISING

toc20

FALLING

\

25 0 25 5 75
TEMPERATURE (°C)

100 125

Viy_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE
(TTL MODE)
1 1 1 1 I I
Viy_ AT THE PIN
| CURR_[1:0]= 11, SOURCE_ = 0, HITHR_= X _|

RISING

\

toc23

FALLING

25 0 25 5 75
TEMPERATURE (°C)

LDO OUTPUT VOLTAGE
vs. TEMPERATURE

toc26

[ [
ILOAD =5mA

25 0 25 50 75
TEMPERATURE (°C)

100

V)

LO_OUTPUT VOLTAGE

Vin_ INPUT THRESHOLD VOLTAGE (V)

V4 VOLTAGE (V)

19.0

18.0

17.5

17.0

16.5

16.0

5.10

5.06

5.02

4.98

4.94

4.90

5.15
5.10
5.06
5.00
4.95
4.90
4.85
4.80

Vix_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE
(TYPE 1/3 SOURCE MODE)

toc2

T T T T
Viy_ AT THE PIN
| HITHR_ = 1, HIGH THRESHOLD

»

FALLING RISING

25 0 25 5 75
TEMPERATURE (°C)

100 125

LDO LOAD REGULATION

toc2

0 15 20
V4 LOAD CURRENT (mA)

25 30

LO_OUTPUT VOLTAGE
vs. LO_ CURRENT
1 I 1 I
REGEN SHORTED TO GND, V5 =5V,
[~ GPOBIT =1 IN THE GLOBLCFG REGISTER ~7}

toc27

0 2 4 6 8
LO_ CURRENT (mA)
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TORILAA
EVERE
5 & S
TOP VIEW Eg§§>§§§§
132113111301 1291 12811271126 {25 ]
T 4] Lot
e (2] T o
N Loi2]| Lo
m |40 | maxa1ee | 2| Lo
n |51 2] o5
mne {61 L9 Los
i ! EP=GND H ——
L I S P18 paisy
ne |8} 117 | creen
C9l100 11l 1130141 15 116!
— > | 4 X
FRE-ries
TQFN
5mm x 5mm
I F 4 EA
! N
£y &7 55 )77 LA 547
TR
BiR
24V 74— )V REJR, IWFO 3T P TGONDIZNAARALET, V7B
25 Vo FOYTTL & — R Tl 24V DI 7 4 — v REFRIIAZETT, >N T Power
WEROE Y a2 L TLEEN,
SVU=TEELF=2L—FH N (REGEN B U 3oRE) . £72133V~5.5V
2 v IR AT) (REGEN B (X GND IZ4#5) . MAX22196 X, A7 var &L P
A T, Vv +B—RETILE— RT VA bDARETEET (V% Val ower
H#%) o ValX IWF O35 BT ONDICASA NALET,
ValF¥al—% « £ 3x—T/LAF), REGEN% GNDI(ZHifi T D&, Val ¥
29 REGEN LV—H%T 4 AT —T7 ) T&ET, REGEN #4—7 0 FE (NFIZT VA Digital Input
WNT v P UTIREE) 1297 DE, VAL FaL—F &2 A F—T NV TEET,
12 v 25V~55V B Yy « A F—T 2—RAEW, VLIT 0.1pF a5 % T P
L GND T34 S A LEF, VUEHIZ VAIFERSB LT LT E S0, ower
VuiE, Vo FEZOMOEREBEOERICHEHATEL a0 XL —Z~DA
28 v NEETT, Vu 2 XL—4DO MY v 7EEE, 081V L ERY | F VA Analog Inout
M fif) F721F 078V GLFA Y, {REE) T, BERS,— U > 7 3IMHT O# natog fnpu
O ESREZ AN TERTE £,
TIT4T7a—, u—YA K F—7> KL A T, VMOKIX, Vy AT
EIEN EH LT 081V ((RFHE) #8Bx 5 Lu—12720, Vy AJTEEN
26 VMOK 0.78V ({RFfE) % FEID ENAIT/2 YD £, VMOKE F K Vy DEIRELED V24 Digital Output
M7 VT v 7HIL 2R L T 72 &V, LED #ESNCER L T, Bifk
74—V NEROREEZRTZENTEET,
EP GND FTNTDT 4=V FAHLE TR TOBFREBO TSR U x—, GND
FOEILANEY
1,2,3,4, INI_INS T 4=V RKAT, 74—V RATIE IN ORI 680Q OHLZHHE L F Va4 Sink or Source
5,6,7,8 o FEHIZOWTITFEIDOE Y v a v ESIL T, Inputs
SPI4 YA —2J1—X
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FAULT

TIT47u— m—H% A F—=T R TNV —
& FAULTIZE —|2/2 A 2 & T, FAULT VY RED | DL EOT7 T 7 REE
SN Z LE R LET, FAULTE VL ORICIET VT v 7B &8 L &
ED

VL

Digital Output

10

READY

TIOTA4Ta— NP AR, =T KA A, Vi & VLOEFHNRZ
NEND UVLO ALy a /L R&E#Bzx5E, READYIEIR —IZ725 2 & T
MAX22196 OEJRNA T2 0 BERERA TE /72 & 2" LE T, READY
L GND ORICIZ I Z o AR Ak L9,

VL

Digital Output

11

LATCH

LATCHE CSOWMF A, (BASD%HT) U7 IF4F QEEFIZHERR) O
ANTOF—F « v FZHIELET, CSELATCHO WG B ANA D& &,
FYyFIENTUART LU NTT, YIUTITAYFDOATNTOT — XL,
LATCHZ 72 13CSOWTNADIE TN Y = v P CTHEESNET, LATCHIZE
WL D MAX22196 7354 ARITANTF v xv « o 7Y U 7 R RIS
BH7DIEHESNET, LATCHIZIZTHVNEZ LT v 7RH 0D £97,

VL

Digital Input

13

Fv 7 L7 NS, v—%THY—FL T, AJREEZT v F L, SPI A
VH—=T =A% A R =T M LET, CSITIFTHONE AT v 7R3b Y %
¥,

VL

Digital Input

14

SCLK

SUTN - ay 7 AN, SCLKICIETIWNE AL Z T v 3 0 £97,

VL

Digital Input

15

SDI

YT e F—H AN, F—#1F, SCLK D LNV T T SDIICy 1y
I AT ENET, SDLIZIFFTHNEH T VE T U Rlnd ) 77,

VL

Digital Input

SDO

YT e F—=2 N, T—%1% SCLK DN TR =y P THEHEINET,
CSHANA DL E, SDO A v E—F v AT £,

VL

Digital Output

17

CRCEN

CRC A #*—7 N+ ¥, CRCENEVEZNAIZTHE, SPIAf VX —T =2 —RA
TO CRC A& =T —HRHNA 2—=7 L &N ET, CRC 2 LARAWES
X, CRCEN t'> % —|ZL%9, CRCEN [ZIZFHVNESFNLE 703 dH 0 £
7

VL

Digital Input

18

DAISY

FAP—F 2= A =T ¥, DAISY L ENALIZTHE, T4
V—F x—r SPI E— KB A X—TNLENET, AP —Fxz—r « E—F
R L72WE1E, DAISY L 21— LE 9, DAISY I[ZIEF5V N7 L
AU ndEd,

VL

Digital Input

30

REFDI

TIUENVANEREIRMEY 7 7 Lo AL, 47 1 BLOZ AT 3 AHD
%4 . REFDI & GND OfIC 12kQ OB 2856 L £ 97, sEIC W CTIEREM
DervarEBRLTIEIN,

VA

Analog Input

31

A0

7 RUAFREFRE/R SPIOF 7« 7 KL A LSB, # 4 %%,

VL

Digital Input

32

Al

7 RUREEEAEER SPIOF v 7+ 7 FL A MSB, # 4 %%,

VL

Digital Input

LED %

O X /GPO A

21

LO4

GLOBLCFG L' A% ® GPO B> RS 0 DIFAIEF v > %/ 4 ® LED i@ H
V— R (A—7 > R oY - m—H A K) | /71X, GLOBLCFG V¥
AHD GPO By b3 1 OFAFNAR Y vy 714 (v 27 V) , LED
e LTI 2581%, 54 ES1#4t L C LED ERARE LET, £
A LWGEE, EEEoEEICcLET, B FEMI OV TILED~ R U
I ADRT varESBLTLES N,

VA

Digital Output

20

LOs5

GLOBLCFG LY A& ® GPO E > F2¥ 0 DHEILTF ¥ > /L 5 LED @D
V— R (A= R AY - m—H A K) | /71X, GLOBLCFG V¥
AHD GPO By b3 1 OFAFNARY vy 7N S (v 27 V) , LED
e LTI 2581%, 54 ES#4t L C LED ERARE LET, £
ALWGEE, EEEoFEEICLET, B FEMI OV TUILED~ R
I ADRTvarESRBLTLES N,

VA

Digital Output

19

LO6

GLOBLCFG LY A& ® GPO E > F2¥ 0 DHEILT ¥ > /L 6 LED @D
V— REEE (A= R AY - m—H A K) | £/7X, GLOBLCFG V¥
AHD GPO By b3 1 OFAFNARY vy 716 (v 27 V) , LED
e LTI 2581%, 54 ES[#Ht L C LED ERARE LET, £
A LWGEE, EEEGoFEEICcLET, B FEMI OV TILED~ R U
I ADRTvarESRBLTLES N,

VA

Digital Output

24

LO1

GLOBLCEG LY A% D GPO B b3 0 DFAITTF v /L 1 ® LED 2@ 7
J— R¥Eee (A—7 > Kb Ay - ~NAH A R) | Fi2lX, GLOBLCFG L ¥
AHD GPO By b3 1 OFAFNAR Y vy 71 (Fyv 27 V) , LED
WA e LTHERT 25681, P2 EdH# L CLEDEia & e LET,
ALRWEAT, B0 I LET, Bk FEMI OV TUILED~ R
I ADR T v arEERLTLLEEN,

VA

Digital Output
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23

LO2

GLOBLCEG L' A% M GPO E' v 73 0 DA IETF + > /L 2 O LED i 7
J—RE# (F—F > R A v - A% 4 F) . £71E. GLOBLCFG L3
AZH D GPO By b 1 OBEITRAeY vy 72 (Fv 27 V) . LED
e LCTHERAT 258, e EY 8k L CLEDERARE L ET,
A LRWEAE., EEmoEFICLET, B MW TIZLED~ RV
7 ADE T v arESRLTIIEEN,

VA

Digital Output

22

LO3

GLOBLCFG VYA X @ GPO B v 2% 0 ODFAITF v > /v 3 LED @7
J— R (A—T> RbA v« A% A K) | £7iE, GLOBLCFG L ¥
ZED GPO By b3 1 DA EFRHAeY v 73 (Fy 27 N) , LED
e LTI 25818, 54 ESEHkt L C LED EEZRE L ET, £
A LeWGaE, B0 EIcLET, Hht MOV TXLED~ R U
JADET varEZRLTIIZEEN,

VA

Digital Output
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R

TERAIZIL BEE o9/ J—X -

—

TURILAS

VA VL
{ { Vo4
24V RI1 R2
O——1"% e
L REGEN
Vo4 VM VA VL
33V v
VMOK L
+
I
0.8V —{—
FAULT
5V
REGULATOR
MONITOR v
MAX22196 é‘ READY
[ATCH 3;
VIT_SOURCE H DAISY
. ) Y ' <
i N\ :
2 : CRCEN
=2 ]
3 : -
iy : o
680Q N1 o ! CS
FEDINPUTT - O— AN/, FILTER — LATCH H.
.
< l L ; SDO .
3 H
i) : SPI
= : REGISTERS S
VT_SINK 4 E | SDI
INPUT CHANNEL 1, TYPICAL OF 8 :
"""""""""""""""""" Pttt et A
[ )
6800 N hd A0
FIELDINPUTS  O— A/ \/\/— INPUT CHANNEL 8 }—» B
RREFDI = 12kQ  pecpy LO1 .
REFERENCE | IReF LED DRIVER L02
GENERATOR MATRIX / >
GND GPO OUTPUTS s
{ L06 | LO5 | LO4
\J \ \/
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MAX22196 1. 8 DDTFT P HNVATIOu Y v 7 REEZKRE LE T, INI~INS DAY DOBEEZNERY 77 Lo AL HEEL T, 74 —/b
KoL F Y I P— zmr/( AR AT GRPRO) EHELET, 800)/\77 13T, LATCH»CSOWT DT —3 3
N LS TRIFFZ T v F &, ZIESPI AN LT 7o SN R RRIC 72 0 9,

BTN, ﬂaomxfaif_iﬂ?m/ A, DI (BELIIMEA LY g0 ) £7213 TIL ALy g3 /b RIcx L THENICRETE £,
V=R e = ROT VX )V AINITEIR ?Em%#tfaa“é ENNRHY, U - EF=— RTITE (/lué’”‘“jﬁ‘ﬂé ENImdH Y £7, ON RMEIX

ANNF ¥ RN 7 AT e LT ﬁéﬂfb\éf//%/u\ (CNFG_L A& @ SOURCE_E v h =0) | BETHY, APV —AANT]
J: Lfajz“iénﬂ\éf;;—{:\ (CNFG_LYAZ® SOURCE v b =1) | :MERE’:TT@L OFF IRfEI, A?‘ﬁ"’v‘/*/l/ﬁi:‘/‘/ﬁﬂﬁ& LT
mEENTVS IHEBETHY, ANV —AAFE L TRESNTWAEAIZITEBETT,

ASja R L—4 ﬁ)L.ﬁuODEJ{’E%némh‘ﬂ\éFaﬁ I, BRI LERY —AEATICTDH I ENTE, SV TTL #ifEE 7213 24V HTL BifE
BEA Vv E—F U AN THEEICR Y 7,
12kQ O#EHT A REFDI & GND ORICELE L, 680Q DIEFT LS T 4 —/L RATI &L ZOXNET 5 IN_E U ORICEET 5 &, ON 35 L U OFF
M) o7« RAL FTOERE Y o7 - RA L FTOEEN, IEC 611312 Z A 7 1/3 £72135 A4 7 2 DT XV AT DS 2 W30
T ENTEET, FANE IS TU YT (FRiTY—R) ENHEIT, BRI I v ZBRELEL-YVWIETHET, ANE
[EL HICEMMIZER LET, ZORS U 2B BEDHEMNH-TH, ANEBERIER LEEA, BRHEIRIZ, IEC 611312 ~DHE
WA iR U, [FIRFCOEROIRBTATT & bl U O &1 & KIBICHI L £97, X212, IEC 611312 OF X )V AJTEdiR L OEE D 5
R LET,

5747 13T UHNANET % RNV EITRIRT 5I121E, CNFG_ LY A ¥ D 2 20 CURR [I: 0]t v M4 0b01 |ZEXAE L C, REFDI #ft

Lo THRESNDERIC 1 FOMRBETINL, BT, CNFG_ LY A ZO HITHR By b2 1ICREL T, AW TOLY HWEER
V//azlzl\%:ai%#ﬁbia“ HAT 2 @7/&/W\ﬁ%ﬁ“)«/7/v CETERINT A IZIE, CNFG LY AHX D 2 5D CURR [1:0]E' > b %
0b10 IZFEELET, ZOFETIL, REFDI LI L » TRESNDERIC 3 HOBRENRIRINEST, T, CNFG LT AHX D
HITHR By F% 0 ICREL T, LVEWEFEAL v a /L RERRLET, Ziud, 3HEORBICL > TADERPELS 2, AJIES]
BHOFMHMOBEE T HARKE L RD72DTT, ANT— FREICONTIEE 1 EZBRL TSN,

BT EHHT REFDL 1T, RO E AV CHRE & £,
M X Vigppy

Regppr = I
IN_

ZZC, Veeor = 061V (fREfE) T9, EEM I, £ 21T LI, ANE—ROREILEL > TRV 9, HK/NFA REFDI KHLE
1% 12kQ T3, REFDIEHIA 12kQ LA FOH4E, FAULT2 LY AZ D RFDIS By AT H— F & . REFDI V2 DK 7 /L FSREN
7,
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STANDARD OPERATING RANGE FOR 24V DC DIGITAL INPUTS (CURRENT SINKING)
VIN (V)
A VHMAX
IHMIN ON REGION THMAX
VIMAX VHMINOR VTMAX
ITMAX TRANSITION REGION ITMAX
VIMAX OR VTIMIN
ILMIN OFF REGION ILMAX
0 >
IIN (mA)
VIMIN
TYPE 1 LIMITS TYPE 2 LIMITS TYPE 3 LIMITS
TYPE OFF ON OFF ON OFF ON
OF REGION TRANSITION REGION REGION TRANSITION REGION REGION TRANSITION REGION
LMt Vi I V1 IT VH I Vi IL V1 IT VH I Vi I V1 IT VH 4
W) [(mAY] (V) | mA) | M) |mA)] (V) [MA)] (V) [ MA) | (V) [(MA)| (V) [(MA)| (V) | (mA) | (V) |(mA)
MAX | 15/5 | 15 15 15 30 15 | 11/5 | 30 1" 30 30 30 |11/5| 15 1" 15 30 15
MIN -3 ND 5 0.5 15 2 -3 ND 5 2 1 6 -3 ND 5 15 1" 2
ND = NOT DEFINED
2.IEC61131-2 24 71, 2. 3M24VDC T RIAADRA v F > FTHE
K1 ANE—FORE
CNFG_ REGISTER
INPUT TYPE
CURR_[1:0] SOURCE_ HITHR_
HTL Mode/High-Impedance Mode 00 0 X
Digital Input Type 1/3 Sink Mode 01 0 1
Digital Input Type 2 Sink Mode 10 0 0
TTL Mode 11 0 X
High-Impedance Mode 00 1 X
Digital Input Type 1/3 Source Mode 01 1 1
Digital Input Type 2 Source Mode 10 1 0
High-Impedance Mode 11 1 X
X= F>h -7,
K2 ANEROXIZH TS REFDIOEZHRr— 1) VT R#
INPUT CURRENT LIMIT (mA)
INPUT TYPE M VALUE WHEN REFDI = 12kQ
Digital Input Type 1/3 Sink Mode (1x) 46 2.34
Digital Input Type 2 Sink Mode (3x) 136 6.91
Digital Input Type 1/3 Source Mode (1x) 43 2.19
Digital Input Type 2 Source Mode (3x) 133 6.76
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AAT711L32

MAX22196 (X, ANITOTY vF L ) A4 R T 27208, FXY U RN EIWLT VXN - T4 N ZEEZTCRBY, 7Frs RC 7 4V
HIIAREZ D EF, arTohE IN EACERL T, 7o VXABTHLETIH Y FHA, £AT (INI~INS) (ZiF7arT~T
e TN e TANERBDET, ANT—HIET7ANZAHTEZ s, XA RXALTERES TV 75288 TEET, AN
Yo7V r7En, 7—41% IMHz ((R&EH) TT7vyFEnEd, xE7T 25 CNFG_ LY AXANDOE » kN FLTEN 25 &, 7 4 V¥
BRNARATDEN, TANE A F—TNTDHIENTEET, 8§ 2O T 4 /L FEIE (50ps, 100ps, 400us, 800us, 1.6ms, 3.2ms.,
12.8ms, 20ms) @95 LD 1 D%, F¥ L R/ T EITMN L TRIRTE F 7,

A RBEE, 74—V RATDREN D T v bHIE (T vy 7 EREFTY) Z2HTS ) —a—)Ld—R— e Ty T H T« hT S
ENLUCARETY, ZO7 4k, IMHz 7 2w 7 MET 267 v 7 E vy « o252 ERALET, AR OEAIFTI T b -
Ty, AR a—0BEEh TR Xor LET, TN, AU 2B ERELIFFRICELZ E ZICESISNET,
FRITEIRE Tz 7 4 V2 BB L. FIRIZT 4 V2 BIEICER BT, 740 Z0r—nbnA ~OBBIX, IV 2B ER
WL EIC]EET, M hba—~DOBBIL, VU VANFRRICELZEZICEEET, a— A —N"—FR&EtA, ERFEL
EFIRICET S &, BT "MEILT D72 TY, 74 VZEBEE, U IR ERELIITFRNOAZ— N LTz XL, AT v T AT
W U T EREITTFRRICET 20T T, X 3 17T E21IC, AWRART v 7EETIEARL, "YU ALTHWAEA, B
IR DEFHEE DB IIREEE L S E T,

tDELAY = tFLT,DELAY +2x tOLD?STATE

X 3 OBITIE, 74 VHOAFEEIX 1.6ms THY . AT, A5 —~DRPIDERE DI, 2 50 02ms DHARBIIANAIZED £
T 2O LIENAREICRERDZERBICEY, 74V ZOHNNI 0D S £ CORMMNTERE SHET,

tpeiay = 1.6ms + 2 x (0.2ms + 0.2ms) = 2.4ms

AR TEIIE, AT b —# (tewepeLay) (2K DEIE, Y27V VBIE (tsweiperay) « CNFG LU A FITREIND 7 4 VX
PRAE, SPIFEH LIRFEIZ L > T, F v v RV ATINDS (SPITO) T —X I ~OIBIERNTER S E T,
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—_

TV

2ILAD

FLTEN

VT_sINK OR

Y

VT_SOURCE

FILTER BYPASS

l BYPASS CONTROL

1MHz SAMPLING

UP/DOWN |

IN_

CLK
|

1MHz

UP/DOWN

COUNTER
(NO ROLLOVER)

qr

COUNTER FULL-SCALE CONTROL

MUX

TRANSPARENT
LATCH

TO SERIALIZER

)

COUNTER VALUE

OUTPUT

50us TO 20ms
(22} " n w u w
£ £ £ £ E £ TOTAL TIME AFTER FIRST EDGE
o o o ~— o~

SATURATED HIGH (1.6ms)
OUTPUT ISHIGH
SWITCH THRESHOLD = 0.0ms

AT 0.0ms,
OUTPUT SWITCHES FROM HIGH TO LOW

SWITCHING THRESHOLD SET TO FULL SCALE (1.6ms)

analog.com.jp
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CHANNEL INPUT, IN_

| tCMPDELAY 1ps TYPICAL «
)

|

|

|

T

|
COMPARATOR DELAY IN—>'|

f I

: ! I tSMPLDELAY UP TO 1ps

|

l—>
SAMPLING DELAY ! J{ J{ J[
_____ | e
P
! |

' tFLT_DELAY FROM 1us TO 20ms
(

| I
DIGITAL FILTER DELAY [ — /

tCSB_DELAY

_ |
CS |
;
I

el

—»! |« 1CSB_SDOVALID
D0 HGHZ | 1

T

| |

(o )L
X
I _() JA

4. F v U RIILA DD B HANDEIE

IN_Data 4> Ty

MAX22196 @ 8 DD ASNET T, LATCHE 72IZCSOWVTINDNL FHN Y =y PCRIICT v F &N ET, 7 —# 1%, DISTATE L ¥ &
& (7 RLA0x00) 50 SPIFiH LICFIH & £9, ®E3 5 CNFG LT AX D FLTEN B> h%& 01 _aﬁffbf%“‘/“&w TAINH
FARAT=TMZTHE, INESE IMHz DY > T Y 7 - L— b THUF Y o7 SEd, WML, LATCHE /2 1ZCSDSE T3
Y W% L Cxlps TY,

hovi - E—

MAX22196 i%, &F ¥V ANMZI6 Y hDX T TUH « F—RaA TV arTRiATHNET, ANWFx o xraeh sy - £—RiZ
ETHITIE, CNTx MSB & CNTx LSB D 2 2D 8§ B k « LYRHZIZA U Y MlthlEA o — RLCEDOF ¥ U RIVIZH LA T v & -
ET— F&ZAZME L. START STOP L' YR DO%ftid % CNTx_START By b & 1 IZREL T, AV FE2A X—T T HHERNH Y F

T YT - FT—RTHE, 74—V RANBR =N AZEBBT L, AJREIZ 1R, Iy 2317207270 A0 FLET,
V=R = RTHE, 74—V RAIBRANA PR —ZBBTLE. AJPREIZLICRY, Av o 2E 17207270 A MLET,

CNTx LSBEBXUCNTx MSB L VA X (E, VIUAXEDO—HETIIM N AR EINBNEETH-oThH, MFELEZIADLKERSH D £
T, BlZIE, BT RS 0X00FF & D /NS WA, CNTx_MSB L ¥ A |2 0x00 % E & A, CNTx_LSB L'V A X |2 OXFF & ZE X IAHLE T,
By H = RTlE, FIMASK LY AZDLSB By MI 1 TRITFNERY 8 A,

%m@%& VHRNTHTUE = REHEHT 2T, &HIC START STOP LA Z DOxid D CNTx_START By F%& 0 ISHEL. K

CH Y NBMAEE G T D LY A S CNTx MSB 53K CNTx LSB ICEXIAHRET, F Vb U ¥ &MY 5ICiE, CNTx_START
t v h LICRELET, CNTx_START vy b3 1 04, CNTx_MSB ioJ:U\CNTx_LSB LA X OfEIXEIZ 0x00 & LTt & E
To ZDOHT Y MEAEIET HITIE, CNTX_START By M4 0IZFRE LET, BIEOH ¥ MElL, CNTx_MSB 35 LT CNTx_LSB L &
Z OFH LIT L » THRAE T%ia‘ B H e FT—ROF ¥ F/D DISTATE L' V2 X D DIt v MIEHTT,

U IR ERILRDE, AT UFIHMEILLET, AU EREBallETLE, VT I TN EY AL, IV EIDAT—H A%
59 %121%, CNTx_START E'y h % 0 [Z3%E L72#% . CNTx_MSB & LTUNCNTx_LSB LA ¥ Z &t L £ 7,

AT H e F— R TT 2L, DISTATE LU RZ ZEAH L, 5572 CNTx_START By MMZ 0 Z# &AL, CNTx_MSB B LT
CNTx_LSB L' A Z O J7IT 0x00 & & EIALE T,

R
L%@J{’ET& MAX22196 {Z1% Vas 7 o —/b RHEPR, VAT T u 7P, Ve Yy 7 VO ERNLIRET2LERH Y ¥, Vald, Wil

FBELX 2 L—F F3MREFERP OB TEET, SVAHRBY =7 EBEL X 2 L—HF L, REGEN LR A —TF DL EIZVAEBRE
EE}Z LET, 3.0V~55V DIEREIRND Va 26358613, REGEN ¥ % GND IZ85i T 20BN H Y 97,
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MAX22196 |Z VA® 3.3V £721 SVINTER D DB T D5 A1E. Vaull 24VNREBER OHRET 20 ERH Y £9°, MAX22196 37
F 70X TTL R CORBMET D856 Vauld VaAINBERNOGHRET D Z N TE, 24V ERITIAETT,

Va®D 5V AEREIRD S MAX22196 IZHE T HFIEIL. 24V D7 4 —L REJENS LDO DIEEEB NN/ b2 T, V7 41—V RE
P D MAX22196 IZHFET 2FLRIE, VAT L - —</L« ¥ v hF T2 (FAULT2 LY AFX @O OTSHDN2 B ) 23384ELTH, L
AR DONENRONRNT & TT, FMICOWTIEL, SPLEFEAT—X AD® 7 v a v EBRLTLIES N,

VLEPIL, 25V~55VOHEFNOBRY v 7 « £ 2 —T 2 —ABPTT, VLITEIC VAT ERBE 91 TLEE N,
READYD’/"?O

MAX22196 X, MAX22196 U E S, BH OBEOEHRN TE TWVWAHZ LA R READYEEAZMATWET, Va 7 V&K
Lvir Yy 7 VYO EBIROMm G, FNFNLD UVLO ALy a /L R EE->TWABA., READYIZn—% 74— L¥3, READYIL.
TNEG ARTERE LT 54T LA O P A RHJITT, READYIE V= /8 — 2 IZBEAHT BTV ER A,

VL

VL>VL_uvo

Va>VA UVL0 } f i I E

REGEN : TIMER 1ms

V24 <V24_UVLO

READY

5.READYO w4
VMOKERE=%
MAX22196 (%, EHRCZDOMOBEDRELZER L, HENFERIEATEZ2a b —F2H2 TOET, VuEIMHITIREU ERR 28
WAL, Al vl hﬂfﬁbwa%%é:hi@“ VMOK (., EHHIFR S A LT LED #8REi CXx 2 @mELA—7» LA T,
Vm 2228 —& 13, VMOKIES . FAULT] LY ZZ® VMLOW B> . LO BV LED = MU 7 2 & LTRESNDHAD LEDI O 3
SO &AL, LED X, MAX22196 N¥ia ¥ v 712X > CHEMICHEE S E 3, SRR OV TIX, GLOBLCFG LY A X &ML
TLIEEW,

VMOK(E S 13READYF R CIHE A L £ A, ZHICEY, VMOKA L v g /b FE Vo o NEBA L v & a /b R & TR HEICRE TE
e

724+ FOBREBELUVE=SYY YT

FAULTIZr —H A ROA—7> Kb T, oA —7> R4 U e VA7 OR #iL T, AA L - 7ty il 7 4/ b &Ei#E
T DDA TE £9, FAULTOA 32—7 VDA, FAULTIER —IZ72 W, FAULTI LY RAZ O 10»;&@757‘#;&7@5%71_
ZRLET, ZNHOT7 5 MIKROLEED T, VML —% « U 7 (VMLOW) | VuIKEET 7 —2 (V24UV) | wET
Z—2X2 (TEMPALM) , H—=/L+ v v N& T2 (OTSHDNI) | ER® SPI 7 L— AT S#7z CRC =5 — (CRCERR) | %4 L
72 POR, ¥72IZFAULTR LV AZ DAY SN TWARWVWE Yy FRRESHLTWET,

FIMASK BLX U F2MASK L' VA Z D<A 7 « B ME, FAULTl BLXOFAULT2 L2 FDEDT 5 ZWFAULTE v & 7 — h 55
FERLET, vAZ « By MIFAULTI LY AX DT T JIITEEE, FAULTI:°/ ZDOBEEE L ¥4, FAULT2 #F&< FAULTI Lo
ALDTRTOE Y bRT v FENET, Inbid, 741 1\75 ﬁmﬁéﬂt e FHLECTRESINT-EFICRVET, 7400
DR SN WNGA, 740 - By MEIFHLEDL 1 OFEFE T,
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FAULT] L ZZ® FAULT2 B v M, FAULT2 LY ZAZDTRTDOYAYZ SHTWRWE Y FOFRIEFTY, FAULT2 L AZ WD
RTOVRAT SN THRNTH/VE - By RRZ7 T a5 e, 3<I2 01870 EF, FAULT2 LR X, fiAHT 2 LIk > TDH
JVTTCEET, 7HNVIBRBHEINRWGE, a0 s By MIGEHLEL 1OFEETT,

GLOBLCFG LA % ® FSPICLR B> "3 1 DA, 74/ b « By ME FAULT1 LY A X OFH LERZ DAY V7 TX £, FSPICLR
By MR 0DYE, FAULTI LY AZ D7 /L k « By MIOTSHDNL By F&[RE, SPIFEH Lo~y NEFRIIE AR~ RBRIL
AL VT TR ET,

FAULT2 REGISTER FAULT1 REGISTER \

0
0
0

CRCERR*

VAUV FAULT2™*
SPISCLK" | OTSHDNT* EAUCT
OTSHDNZ* _OTSHDN1” ) FAULT
TEMPALM
RFDIO* —
RIS V24UV
= VMLOW*
X (RESERVED)
SET BITS IN F2MASK REGISTER TO ENABLE EACH ERROR FLAG SET BITS IN FIMASK REGISTER TO ENABLE EACH ERROR FLAG
ONFAULT2BIT ON FAULT PIN

* CLEAR-ON-READ (COR)
**NOT MASKABLE, COR
“** CLEAR BY READING FAULT2 REGISTER

6.FAULTH AV —X

RICEHTHAERER

MAX22196 (%, @YNZFHE S 47z PC Hifk =T, &l _/Ta‘ TR CiRcR+125°C OFIFHESIBE CEELE 9, LVEWELE, LVEVLA
FERTEET D, 7T =T EEL X2 L—X IR AMEZ T CTEIET 2 & HEREADEML, RKFFABFEEMET L
F9, BULREICOW TR, Sy =V ERB L O KEKROE 7 v a VBB L TLIEEN,

JE PR 125°C TOBESRMFITIRD L0 T,

o ZJEHM 4)gLl 1)

® Vi =FHK+28.8V

£ IN_AFIC 680Q DIRHL & [E ¥4
o 27 ¢ —)L FANEE = K30V

o 1Yy 7 HJ1)% CMOS Al % BiH)
e REFDI & GND DB OHPT = 12kQ

MAX22196 |Z1%, {RET 7 —24 (FAULTI LY AZ D TEMPALM £ k) | $—=</L + v h& v (FAULTI LA %@ OTSHDNI
By )\ VATFL Y=<y RE T (FAULT2 LY ZZ @ OTSHDN2 B R) @D 3 5D L~ L OBYRHEMSRENR BV £,
¢ WET T b Yy v a LREDR 115°C (fk#fl) ETEFT 5L, FAULTI LY A X0 TEMPALM B> b2y ISR E SIUE
9, TEMPALM % 1 IZRESN TV HHATH, MAX22196 OEIEILEE FB D T,
o —< /b Uy NFTREN 150°c (R#FME) FTEFT DL, FAULTI LY ZZ0 OTSHDNI By RS 1ICRRESNET, A
NF X U RNAPRT T, EHISEA LV E—F R - = RIZR 0 T,
o AT L Y —w)b e Ty y NET L IREN 165°C (WFEM) £ TEFT DL, FAULT2 LY A Z D OTSHDN2 By b3 1 IZERE
SINET, ANTF ¥ RARTRTC, @HIWICEA L E—F R« B— RIZRY T, NELDO LA 712780 £,

Va & VLT BREBEINTWT, VAT A - P—</L s v hZ 7 (OTSHDN2) NEEThH, SPLEEOEEL LI AX~DT
I ZAFRETT . VA LA BB SN TWAES, —~/ - %y N T UREE D AREMIT/NES S R0 E42R, AhWF v o
BN DERMB RS, F—=/l s vy N UREX AAREERH Y F,
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MAX22196 3 Va7 HAGEE S, PNEELDO 31 1 —7 M &, VLANER LDO B VAo BB EINTWEEE, VAT A« —~)L -
¥ v h&Z 7 (OTSHDN2) NEX 5D &, Vak VLOBFENA 72720, SPL Ny 7734 712720 SPL R MHBIAY 72 3.3V NEREE
MORBEEIN, LIAXEIREFENET, Va b VLOBHFRA 7R8> TWEED, LY AZOFHH L ERITEARTIFETTE 4
Moo

MAX22196 738 Vau M HAFTE S 4L, WS LDO 234 R—T M ZFL, VLB VAL L TV AYE, VAT A - H—</ - ¥y hF T
(OTSHDN2) WM& B L., VADBIEMNA 712720, SPI NNy 7 734712720, SPLEEENS MBI 72 33VNEREBEIENLHRE SN, LY A
AEIRERRSNETN, Va7 TSPIaY v « f U X —T 2 —ARBECTE N2, LU AX O L EIEEARITATCxE
WA, FExleth—<b « 4 X2 NEOWNERIEEOBIPEAAT — & ZAZONWTIHE, #I3IEZBRL TSN,

F3 =TI - AR NEORPBEIBDERBEART—F X

POWER-UP STATUS

THERMAL EVENTS INTERNAL CIRCUITS Internal LDO Enabled, Internal LDO Disabled,
Va Generated by Vo4 Va Supplied Externally

Internal Regulator ON OFF

Input Channels ON ON

TEMPALM REFDI ON ON

Registers ON ON

SPI ON ON

Internal Regulator ON OFF

Input Channels OFF OFF

OTSHDNI1 REFDI OFF OFF

Registers ON ON

SPI ON ON

Internal Regulator OFF OFF

Input Channels OFF OFF

OTSHDN2 REFDI OFF OFF

Registers ON ON

SPI OFF ON

LEDT FUH R

MAX22196 1%, 6 DDA T v a7 - vvvy 7)) (GPO) £7/71E3x3LED RT7 AN 7 AN— < U7 XL UTHERRATEER 6
00)D//7Hj7'7t/ (LO1~L06) ZfEzC\WEd, ZNEFEHEI 5L, GLOBLCFG LY AX D GPO ¥y h%, LED ¥ hVJ 7 & -
E— ROBZAEIX 0IZHEL., GPO T— ROBAIF 1ICHRELET, LED~ hJY 7 A+ £— KT, GLOBLCFG L ¥ A% @ LEDINT t v
r& 1 J&ia‘é L2 X > T, LED ¥ MAX22196 {2 & ¥ BEMICHIE S 236, LEDI~LEDS (X, 7Y% /L AJ) (IN1~IN8) DIRHE
%5 L. LED9 (. VMOKH J LRI UHERER AT 5 Vu BTEH L L —FDORF—Z ZREMIZ72 Y £3, LEDY I, Vu B DEEN
VMA Ly v a/)l RETREBERITLET,

GPOEFY F=0:LEDY R YH R -E—F

LED~ hU 27 % « B— FZERT51T1Z. GLOBLCFG LY 22D GPO vy M2 0I1ZREL $£9, LEDI~LED8/%. GLOBLCFG L ¥ % %
WO LEDINTE Y h30 THDZ L&KL LTLED LY AXIZEL VA ERIEAT7ICT5 2 foé&i? HDH WL, MAX22196 (2 &
DEEICHIILC, ANWTFY RV TEDAT—F A% RTZENTEET, LEDINTE Y M2 [ ICHETDHZEICLY LED~ MY 2
ANHBEMICHE SN DA, vy« B— REREFY— R - = FCERAIACT S IN Fy o puiciin e &, £/720F TTL ®—F
TANBANADEXIZ, AT —X A LED PEHEIICRIT LET, KV —2 - @A o E—4& A (HTL) £— FTiX, A7 —X A LED %
AT LCWET, LEDYITHIZ, VMo XL —HDAT—H A% LET,

LEDINT £ P28 0 IZFRE S D &, LEDI~LED8 (X LED L VA Z(Z X v #lfl &4, LED9 (X GLOBLCFG L ¥ A X N LED9 £ MI &
DHlIEENET,

ON IREED LED 1%, VAEENSD 33%T 2—TF 4 « YA 7 VG CE#h &N x4, LED 4 mLci LOL Hi/1& LO3 1 oMIciE S Hse

SN BHHIRIEST 2 LR Tfénia“ £4T (LO4~LO6) 1%, 3ms DI Ims T ORI e — (RS E 9, s (LO1~L03)

1L, XIS 9 % LED 35T LI/ A 12720 £3, SRS OERIL, —EIZ 1 DO LED [ZO AN ET, R LTW% LED

LU S &9 521, LED 7 {m} 3fFCLET, =~ T r v M“'?/ 4> (OTSHDN1) BF|Zi%, LED = bV 7 X34
2720 £97,
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GPOEwY k=1:GPOE—F

GPOE— RZ®IN+ 5215, GLOBLCFG LY AX DGPOE » & LICRELET, WKIZ, 62D GPO ' (LOI~L06) Difilf#liL, LED
LA ADORT S LEDI~LED6 B MIZ, 0 2 EXAALTGPO o2 —|CEEL T, £77013 1 2EZAALT GPO B U a2/ A 123
TFELTITWET, VAT A Y=< vy UL« £k (OTSHDN2) HfiZiE, GPO KT A NBT 4 AT —T MY £7°,

VA

MAX22196 ° I I
\ \ \

LO1/GPO1 LO2/GPO2 LO3/GPO3

R R

LED1

p
— 5 LO4/GPO4 /\ !

L LED3 N
LED4 LED5 LED6
\\SQ ] 3 N& 3
y — LO5/GPO5 '; I / I
LED8

LED7 LED9
DL S
< o LO6/GPO6 »

LED2

4

.%m

NV

7.LEDX FJZ RE=IE GPO RT4 NDRF—L
SYFIL-RYIJzI)IL A3 —D1x—R
MAX22196 1213, ANTF—FZDFHH L, 2T —FDHHL, T _XTHOL IR OREIMAEIND SPLMIGA v Z—T7 =2—ANH Y £
T, REVEERICHET /b0 LD L9, FREVIVAXIFY — KRNI TC&EET, AU ¥ —T=—RA X, 7 RUAfEERER SPI & L
T, 720X, DAISY VU CiERENTZT A V—F =—r - E—RE LTEIECTEE T, 7 FLARTEAHEZR SPI £— R TlE, ZDA v
H—7 = —2A%, BH—DOCSIEEE VT, #HH SPI LORK 4 5D MAX22196 754 Z & OEESHEICHELET, SDIASDTF — &%
SCLK O ERY = OTH 7Y 7 &4, SDO DF —Z L SCLK DN FR YV =y P TEHENET, CSHNTTFH— R EnTnsd (0~

A D) $:40 SCLK OEBITER I FET, CSHRTH—FENDL X, SCLKIEZT A Kb - B —ThIUERH Y F9, CSHNA DA
SDO 1L 3 AT — b7, D SP1 T /34 A4 SPI #4LF T& £9, SPISCLK Ofx kKL — b 12MHz T,

MAX22196 (ZIFLATCHA /A % V. R CCSIZ K VSN TV RWEEDE Y 2 — AN b DEAHF ¥ » RIAOREY 7Y o 73 H]
HETY, LATCHRE—IZR b L, TUFNANT—2Z, FYFNVATRREL ¥ 2 % DISTATE (7 KL 2 =0x00) THEE &, CSA

n—|Z/2% & SDO 7y s « 7 hENET, LATCHRNA OEFA. ANTF—2F¥ 7Y o7 En, CSOSETFRY =y VTRHEES

nEv,

SPIZ7a koL

RKFNRAZD Y T IE SPI 71 b = /LICHEVy, CPHA=0B X ONCPOL=0 CFATENET, 7 FL RIEEAHAEZR SPIE— F (DAISY
Eran—fkEF) TiE SDITZry 2 « A VENTEEHDO 22O MSBE Y b3, Al & AVIZEIV YU Toh, v 7« 7T RLRAEZER

T 57, MAX22196 13, ZNNEEFHE I EREICGHENTEET, T4 Y —F=—2 SPIE— K (DAISY V' & /A IZfRFF) Tl
SDIC/ vyl « A ENTHRMD2OOMSBE Y ME TR b« 77 fCT, 7 FLVAREMREZ SPIE— KD SPI XA T 77 AiZ

DN, M8 LI EBILTLZEW, K 12~ 1512, TAP—F=—2 +E—RTOSPIXAT I T L%ERLET,

analog.com.jp Analog Devices | 24


https://www.analog.com/jp/index.html

MAX22196 TERAIZIL BEE o9/ J—X -
TORIAD

7 FLRIBEATEEA: SPIE—F

MAX22196 1%, 7 FL Z$EERREZR SPL 2 2 T\ 5720, H@DCSTF v FRIUE 54 AV T, 3547 SPI _EDR K 4 5D MAX22196 78
A ADWTIUTHERE SPL 7 7 AME[REIZ/R 0 79, ZhUE, £4ITTRTEIIC, AOBIWAL vy v 7 AJ1%E AV TH MAX22196 (12
TRA A« T RUAZED Y CHLEEBTEET, SPIar ba—JF, 2200FT XA A« T RLA -y hEFELT, §3CH SPI =
< v RERIGT 5720, MAX22196 1%, ZHDNEEFE S D RIEIZHER TE ET, MAX22196 X, 7 FLRAEEINTWD Z & &%
W95 L&, FAULTI LY A& 9350, CRCERR, POR, FAULT2, TEMPALM, V24UV, VMLOW Z&#r6 >N 7 #/L ~ « £'v k%, SDO
W7y 7 « 77 b LAY, MAX22196 D AT —H A%k LET, SPIEIALY A 7T, 62D 7 /L b« ¥y MIkE<, SDO LD 8o
DT THNATIOREER L, SPIFmH LY A 7 VIV VR ZiERLET,

GLOBLCFG L' 2 # @ FSPICLR v F28 0 D354, OTSHDNI %Z&< FAULTI VYA X ITRESINITZT7 40k « B ML, SPLa~<w > K
BRI T 2 L HEICZ Y 7 a3nET, *PRHIZ. GLOBLCFG LA X ® FSPICLR B F23 | ThAHHA. FAULTI LU AX |CERES
N7+ R - By MIWTHE ., FAULTI LU AXOFEALRH HBEEICOH )y N ShET,

FRA4.SPITNAR -7 RLADZEIR

A1 AO DEVICE ADDRESS
Low Low 00
Low High 01
High Low 10
High High 11

X 812, 7 FLA$REMAEZ SPI T— K TO SPI EAAa~ RE/RLET, & SPI ZIALY A 7L, 8 2DT VX IVATIDRIEE
SDO B> EdF—4% « £ h DIS~DIl TELET,

cs

T T T T T T T T T T T T T T T T T
SOl X1 At ! A0 ) R4 DRI RD ORI RO Iwst!oo7 ! D6 | D5 | D4} oD3 | D2 | DI DO

. T T T T T T T T T T T T T
s00 —— 2| CRCERR! POR | FAULT2 :TE“,’\'APA" | V240V IVMLOW! DI | D7 | D6 ! Ds ! D4 | D3 ! D2 ! DI
AQA1 = CHIPADDRESS DI8-DI1 = DI_STATUS BITS~ SAME AS IN DISTATE REGISTER
R = REGISTER ADDRESS CRCERR = CRCERRBIT SET IN FAULT1 REGISTER
b =DATABIT POR = PORBIT SET IN FAULT! REGISTER
W+ = 1, WRITE BIT FAULT2 = FAULT2 BIT SET IN FAULT! REGISTER
= CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA TEMPALM = TEMPALM BIT SET IN FAULT1 REGISTER
VMLOW = VMLOWBIT SETIN FAULT1 REGISTER

8.7 KL RIEEAIBEA SPI E— RTOEAHAT VR
91z, 7 RLAIRETRER SPIE— R THO SPIFH Lo~ RaRLET,
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TV

2ILAD

cs

T 1 I
SDI X I Af | A | R& I RZ I R IR I RO!R=O X
i T T T T T T T T T T T T T
SDO Hi-2 CRCERR! POR | FAULT2 :TE'\,’\'APA": V24UV IvMmOw! D7 | D6 | D5 ! D4 | D3 | D2 ! DI | DO
A0, A1 = CHIP ADDRESS
R = REGISTER ADDRESS CRCERR = CRCERRBIT SET IN FAULT1 REGISTER
D_ =DATABIT POR = POR BIT SET IN FAULT1 REGISTER
R =0, READ BIT FAULT2 = FAULT2 BIT SET IN FAULT1 REGISTER
A = CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA TEMPALM = TEMPALM BIT SET IN FAULT1 REGISTER
v = CLOCK EDGE ON WHICH THE MAX22196 SHIFTS OUT SDO DATA V24UV =V24UVBIT SET IN FAULT1 REGISTER
VMLOW = VMLOW BIT SET IN FAULT1 REGISTER

9.7 RLRAIEERIREL SPI E— RTO&HEE LTV R

T4 S—F—2 SPIE—F
8§ DLULEDYELY—ANRHDY AT LATIE, BEOTNAA R T AP —Fz—r o, B—DOL I T A F—T == A%
LTETRTDOTF—ZANNIT 7 A TEET, MAX22196 1%, DAISY U Z2NAITRETDH L, T4 V—F =—> SPIE— FTEMES &
HIENTEET, TAV—F = — AW DAL, MOSI Z2F = — L NORAI DT S A0 SDLICHER: LE T, MISOILF =—
DEBDTNA ZAD SDO IZHER LET, T_CTOFMY 7 T, SDI ZRDT /A AD SDO (ZHEE L, SDO R DT /31 AP SDI I
Bt LET, Fo—rHNOTXTOF A ADCSE SCLK 1F, WIHHRTILENDH Y £9, FA P—Fx—> « T—FTD 16 AHT
TV r—variERTK10 L, T=—CWIZ22O0T XA ARHL SPLa~w L R 7L—A0%737 X 11 22 L T 7230, X 12~X
15012, TAYV—Fxz2—2 « T—RTOHEEHLIA 2NV EEALY A7 NLD SPLEA IV ITHERLET, TAYP—F=z—2 SPLE— KT
1L, SPI OFHH LELIFEAALI RIZLD 74V - By b7 U 7HEREIX, FSPICLR By b ORREICEGRRL T 4 A= —T 7

DET,

RpruLLUP

+3.3V
MOSI TS VL
Y Y +3.3V A y +3.3V
VL cs VL [
DAISY —T DAISY J MICROCONTROLLER
MAX22196 MAX22196 _
> SO Do A SO > S e SO > miso

FAULT  SCLK FAULT  SCLK
l A l A
. )\ »| GPI SCLK

analog.com.jp

®10. 71 S—F = —> SPI Btk

Analog Devices | 26


https://www.analog.com/jp/index.html

MAX22196 TERAIZIL BEE o9/ J—X -
TORIAD

TWO DEVICES IN DAISY-CHAIN

s T FRAME 1 ’—| FRAME 2 l—
s BLERLBLRLE B Bl R R B R R R L

HIGH-Z

HIGH-Z

sora —{ DEVICE B COMMAND X DEVICE A COMMAND ————{( DEVICE B NEXT COMMAND X DEVICE A NEXT COMMAND ) ——
y HIGH-Z HIGH-Z

sgglfé —( DEVICE A PREVIOUS DATA X DEVICE B COMMAND >—< DEVICE A DATA X DEVICE B NEXT COMMAND )—

HIGH-Z HIGH-Z
SDO-B —( DEVICE B PREVIOUS DATA X DEVICE A PREVIOUS DATA >——< DEVICE B DATA X DEVICE A DATA >—

M. TAS—Fz—2SPlav Y RE

< 1212, FATOEABYA I VK BIRAB O~ FOTA P—F =—2 SPIEZRLET, KT3A AX, 8 2DTF VX NVANF v
Fv (DI8~DI1) D AT —H AL FAULTI LY A% (FI~F0) 6D 7 4/ bk« By h&, SDO TEEEND 1HFEHE 2FEH DA B
TRLET,

=]
e PR

SPI WRITE CYCLE AFTER A WRITE CYCLE

T
SDI - : - : - : R4 : R3 : R2 : R1 : RO : W=1 : D7 : D6 : D5 : D4 : D3 : D2 : D1 : DO :
T T T T T T T T T T T T T T T
SDO —{ DI8 : DI7 : DI6 : DI5 : Di4 : DI3 : DI2 : D1 : F7 : F6 : F5 : F4 : F3 : F2 : F1 : FO
DI_ = DIGITAL INPUT STATUS FROM DISTATE REGISTER
F_ = FAULT BITS FROM FAULT1 REGISTER
R_ = REGISTER ADDRESS
D_ = DATA BITS TO BE WRITTEN TO REGISTER R
w =1, WRITE BIT
4 = CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA
v = CLOCK EDGE ON WHICH THE MAX22196 SHIFTS OUT SDO DATA

12.T74P—Fz—r - E—RTOETEALT AV ILIZH SPIBRAYA I
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B 1312, FATORH LY A 7 ki BAB O~ ROTA P—F = —2 SPIEZRLET, KT3A AX, 8 ODTF VX NVANF v
Fv (DIS~DIl) DAT—H A% SDO CHEEEND 1 FEH DA FTORLET, SDO THEEFEEIND 2FEB DA ME, T La~
VRMLDO LY RAAETT,

SPI WRITE CYCLE AFTER A READ CYCLE

s
e DUURUH U U

T T T T T T T T T T T T T T T T T

SDI-:-:-:R4:R3:R2:R1:RO:W:1:D7:D6:D5:D4‘lD3:D2:D1:DO:

T T T T T T T T T T T T T T T
SDO“ DI8 : DI7 : DI6 : DI5 : Di4 : DI3 : DI2 : DIt : DP7 : DP6 : DP5 : DP4 || DP3 : DP2 : DP1 : DPO };

= DIGITAL INPUT STATUS FROM DISTATE REGISTER

= DATA BITS FROM PRIOR READ CYCLE

= REGISTER ADDRESS

=DATA BITS TO BE WRITTEN TO REGISTER R

1, WRITE BIT

CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA

= CLOCK EDGE ON WHICH THE MAX22196 SHIFTS OUT SDO DATA

D‘;UDD
|

<

<« >

M13.TAP—Fz—r E—RTOERTHEE LY A ZILICHKE SPIFAHZTF A UL

X 1412, ZATOHRBE LA 7 VICHSFH La~vr ROTFA P—F = —2 SPLEZRLET, KT A A, 8 DDOF X IVASF v
Fv (DIS~DIl) DAT—H A% SDO CHEEEND 1 FEHDONA FTORLET, SDO THEEFEEIND 2FEB DA ME, T La~
VRMMBLD L ARETT,

SPI READ CYCLE AFTER A READ CYCLE

=]
R R R R RN R A AR R R AR R I

T T T T T T 1 T

T
SDI - : - : - : R4 : R3 : R2 : R1 : RO : R=0 : X
T T T T T T T T T T T T T T T
SDO —{ DI8 : DI7 : DI6 : DI5 : Dl4 : DI3 : DI2 : D1 : DP7 : DP6 : DP5 : DP4 : DP3 : DP2 : DP1 : DPO };
DI_ = DIGITAL INPUT STATUS FROM DISTATE REGISTER
DP_ = DATA BITS FROM PRIOR READ CYCLE
R_ = REGISTER ADDRESS
R =0, READ BIT
4 = CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA
v = CLOCK EDGE ON WHICH THE MAX22196 SHIFTS OUT SDO DATA

MV TAO—Fz—r E—RFTOXRTHRBE LTV ILIZEHE SPIGH LY VL
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X 1512, FATOEBRABY A I VKL GHLa~vy FOTA P—F =2—2 SPIZRLET, KT3A A, 8 ODTF VX NVANF v

FJb (DIS~DI1) O AT —H AL FAULT1 LT A% (F1~F0) 6D 74/ bk« By h&E, SDO TEEEIND 1EZEHE2FEBONA b
TrRLET,

SPI READ CYCLE AFTERA WRITE CYCLE

=]

T T T T T T T 1 T
SDI - : - : - : R4 : R3 : R2 : R1 : RO : R=0 : X
T T T T T T T T T T T T T T T
SDO —{ DI8 : DI7 : DI6 : DI5 : Dl4 : DI3 : DI2 : D1 : F7 : F6 : F5 : F4 " F3 : F2 : F1 : FO }7

| = DIGITAL INPUT STATUS FROM DISTATE REGISTER

= FAULT BITS FROM FAULT1 REGISTER

= REGISTER ADDRESS

=0, READ BIT

4 = CLOCK EDGE ON WHICH THE MAX22196 LATCHES SDI DATA

v = CLOCK EDGE ON WHICH THE MAX22196 SHIFTS OUT SDO DATA

15.T740—Fz—r E—FTORTZRAARY AV ILIZHKE SPIFH LY A 2L
SPI BRERT—4 R

VLEFRNHHREINDDILSPIVO /Ny 7 7121 T3, B SPIEIFIE VAEE DB SN E T, SPLREEIT O ITIE, Val VLOME N
HHTHDIHHENHY £, Vald, SPIFKICIHET 57217 TR, SPIAEY EEVVAFEAT—H A« LURAK) LIRFFLET,
Vu z L TREBESNTVWAEAIE, AT HOMBERLFACE £, MihERIIATY 24559 57210 ¢, SPL@E HICIIEA ¢
FA, VaPWEEMEZTY—~ - vy DTV - A XU MTE o TRONESHAE, MBERNSS ST E T, T4 bR
BTTDE, RKFANSL ZAOBRENHERFS N, 74 /L MEBIZ FAULT LY AZ TAFTEET, SPLBERB LU L VR ¥ & EDBFLMH:I
DNTIE, BSESRLTIEEN,

XK5.SPIAVA—TT—ADERAT—2 A

Vo4 Va \A REGISTER CONTENTS SPI COMMUNICATION
Valid Valid Valid Data Maintained Normal Operation
Not Valid Valid Valid Data Maintained Normal Operation
Valid Not Valid X Data Maintained CS ignored, SDO is High-Z
X Valid Not Valid Data Maintained CS ignored, SDO is High-Z
Not Valid Not Valid X Data Lost CS ignored, SDO is High-Z

X= P> h -7,

CRC M4 R

MAX22196 (%, 7 61T L 912,

analog.com.jp

7 RUABERRIEE—NET A V—F =— VEMEE— RO At L, SPI7 L—A% 8 Ew |
FE<LTSPITOCRC =7 —iHEITHI AT a v &AL THET, SOOCRCE Y b, KT RS R LR~ 7 aar ba—FHo
BRI T — 2 OBAEME T = v 7T 2D HEINE T, BESNDT—ZOBRAWNREBIZR LT 7Y r—v 3 Tk,
CRCEN B & —|ZffFf L, CRCT 4 A-—7 )b - T— RCENESEHZ LICED, CRCE Y h&aT 4 AZ—T I TEET,

CRCEN BV & NAZRRE LT, CRC =T —filla A Z—7 T 5 & . MAX22196 IR OBIEE 1T £,
I arbr—=Inb%{F L SDI T —# Tx 7 —itl 2T L,
2. SDOF—HTHOCRCEZEHEL, 2 hE—FITEELESDOF—4 + A M) —ADKRIZF = v 7 « A P 2L ET,
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ZHCED, arbhe—InbRELET 4L, ar be—JIZEE LET — X Ol TF — & OESVENEEICHR SN ET,
CRCHIEZ, A R —TNZ72b &, % SPIla~vy RIZLVEEEINET, SEY b CRC (CR[4:0]D 1E. EMZHEAPE) =x +x*+x2+1 &
CRC BAZAME = Ob11111 (ZFS TV EF, CRC 314 X —T VDA, MAX22196 1%, ZEL7SDIT—4 « A MU —AIZF = v - A
EMMEND EHELET, K16 &M 1712, F=v 2 « XA F - Tx—~v s (CR4:0]) ZrLET, CRCTNLIVXLELETuTT
RUTBNCONWTUE, T U r—var s J— 16633 5L T IZEN,

58y O CRCIHIX, FAID 16 DT =4« By heFxzv 7 « /S hDMSBD 320 10 ZHWTHESAES, ZO/RI, 0O
19 By b« F=HIIMIMER, 24 B R SPLT—4 « 7 L—ABRERENE T, MAX22196 (33215 L 72 CRC By h&MRGEL, =7 —73
M & enEEa . MAX22196 13 SDI 5 —#% ZLICREZEH L ET, CRC =T —2 M Sh7-4a. MAX22196 13 E 228 Hd4,
FAULTI LY A4 ® CRCERR B> h%&7H—hLEF, FIMASK LUV AX D~ A « £ b CRCERR M % E I TWRWEE,
FAULTE Ve —Z 77— SN £,

16 £ 1712, MAX22196 73 SDO 7 — XN T 5 F =7 « XA bDT 4 —~ > haRLET, SDO D CR[4:0]Ey M, 16 B> b
D SDO F—4 & 3 50 [0] ICESWTHEIN, #HEHIL 2 50 MSB By M3 0 ERASHET, “Hicky, =v he—F 3,

MAX22196 " 5%f5 L7= SDO T —H DT —%F v 7 TXET,

CRCEAMILIET AV —F =—2 « F— RTiL, CREA0IE Y ME, BEfD 167 —% - By h& 320 (0] %D T, CRCE v FOH]
WCEEENTETRTOF—ZIZOWTHEESRET, 22500 MSBEY hE&, SDITF—4 « ZA M) —LDFHH La~vr RoF—4% « £y k
9~16 1%, MAX22196 DR EI/THEEE L2, 012 1IZH RV AEETN, ZNbDE Yy MICRCE Y k (CR[4:0]) OFFHEIZHEM
EhEd,

#6.SPI7JL—LE

MODE DAISY CRCEN SPI FRAME LENGTH
Addressable SPI Mode, CRC Disabled 0 0 16-bit
Addressable SPI Mode, CRC Enabled 0 1 24-bit
Daisy-Chain SPI Mode, CRC Disabled 1 0 16-bit per device in the chain
Daisy-Chain SPI Mode, CRC Enabled 1 1 24-bit per device in the chain

= -

SCLK 1| 2| 3] |4| |5] |6 [7] [8] |9| [10] [11] [12| |13 |14] [15] [16] |17| [18] [19] |20 [21| [22| |[23] |24

SDI X‘A1’AO’R4|R3‘R2|R1‘RO‘R=O‘0|0‘0‘0‘0‘0‘0|0‘0‘O‘O‘CR4|CR3|CR2‘CR1‘CRO‘ X

SDO Hi-Z

ERR

CRC
LT2 |AIM| V | OW

|POR|FAU|TEMP|V24U‘VML| D7 | D6 | D5 ‘ D4 ‘ D3 ‘ D2 | D1 | DO | 0 ‘ 0 ‘ 0 |CR4|CR3|CR2|CR1‘CRO‘ Hi-Z

16.CRC A1 *— JILEED 7 KL XIEEaAER SPIZEHE La<w Y R
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=] -~

SCLK 1| 2] |3| |4] [s] |6 |7] [8] |9| [10] [11] [12| |13 [14] |15 [16] [17] [18] [19] [20] [21] [22| [23| |o4

SDI X|A1|A0|R4|R3|R2 ‘ R1 ‘ RO |W=1| D7|DB|D5|D4 ‘ D3 ‘ D2|D1 l D0| 0 | 0 | 0 ‘CR4‘CR3‘CR2|CR1|CRO| X

CRC

SDO Hi-Z | ERR

| PORI FAU |TEMP|V24U| VML

2 Al v 0W|DI8|DI7|DI6|DI5|DI4‘DI3|DI2|DI1| 0 | 0 | 0 |CR4‘CR3|CR2|CR1|CRO| Hi-Z

17.CRC WA 2—TILEDO7 KL AIEEARER SPIZAAIT VR
SPITDY0YY Y149 IL¥

MAX22196 iZ. (CSHE—IZ/R>THBANALITRDETD) & SPLYA 7 /MZBIT 5 SCLK 7L 2 A F = v 7 LET, CRCHA R—7
JUIZ72 % (CRCEN INNATIREEEN D) & SCLK 7S/ 28 24 125 L BRWEAIZ, SPISCLK By VR ESNE T, CRC AT 4 A
T—TIC7 % (CRCEN A —|TfREFEN D) & SCLK 7L RN 16 1225 L Z2VWEAIZ, SPISCLK By FAARESNET, oiz
SCLK 7SIVAENZAE SNT-HA, SPL a~y RidanEd, 74 V—F=—r - F— FTlE, SCLK 7L AEM 16 (CRC 23T 1 A
T—7 V) | F721%24 (CRC 234 R — 7 /VIE) OfEECCTRRWEEIZ, SPISCLK i E S ET,
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MAX22196
ADDRESS RESET NAME MSB LSB
0x00 0x00 DISTATE[7:0] DI8 DI7 DI6 DI5 Dl4 DI3 DI2 DIl
0x01 0x60 FAULTI[7:0] CRCERR POR FAULT2 | OTSHDNI | TEMPALM V24UV VMLOW Reserved
0x02 0x26 FIMASK][7:0] CRCERR_ Reserved FAULT2_ | OTSHDNI | TEMPALM |y 45y v | VMLOW Reserved
M M M M M
0x03 0x0C CNFGI[7:0] HITHRI SOURCEI CURRI([1:0] FLTENI DELAY1[2:0]
0x04 0x0C CNFG2[7:0] HITHR2 SOURCE2 CURR2[1:0] FLTEN2 DELAY2[2:0]
0x05 0x0C CNFG3[7:0] HITHR3 SOURCE3 CURR3[1:0] FLTEN3 DELAY3[2:0]
0x06 0x0C CNFG4[7:0] HITHR4 SOURCE4 CURR4[1:0] FLTEN4 DELAY4[2:0]
0x07 0x0C CNFG5[7:0] HITHRS SOURCE5 CURRS5[1:0] FLTENS DELAY5[2:0]
0x08 0x0C CNFG6[7:0] HITHR6 SOURCES6 CURRG6[1:0] FLTENG6 DELAY6[2:0]
0x09 0x0C CNFG7[7:0] HITHR? SOURCE7 CURR7[1:0] FLTEN7 DELAY7[2:0]
0x0A 0x0C CNFG8[7:0] HITHRS SOURCES CURRS[1:0] FLTENS DELAYS[2:0]
0x0B 0x10 GLOBLCFG[7:0] GPO LEDINT LED9 FSPICLR | CLRFILTR Reserved[1:0] REEI;ISHT
0x0C 0x00 LEDI[7:0] LEDS LED7 LED6 LED5 LED4 LED3 LED2 LEDI
0x0D 0x10 FAULT2[7:0] Reserved[2:0] VAUV SPISCLK | OTSHDN2 RFDIO RFDIS
0x0E 0x24 F2MASK[7:0] ID[2:0] VAUV M SplgﬁLKf OTS};?M RFDIO M | RFDIS_ M
OxOF 0x00 START STOP CNT8_STA | CNT7 STA | CNT6_STA | CNT5 STA | CNT4 STA | CNT3_STA | CNT2 STA | CNTI_STA
[7:0] RT RT RT RT RT RT RT RT
0x10 0x00 CNT1_LSB[7:0] CNT1_LSB[7:0]
0x11 0x00 CNT1_MSB[7:0] CNT1_MSB[7:0]
0x12 0x00 CNT2_LSB[7:0] CNT2_LSB[7:0]
0x13 0x00 CNT2_MSB[7:0] CNT2_MSB[7:0]
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ADDRESS RESET NAME MSB ‘ ‘ I ‘ ‘ LSB
0x14 0x00 CNT3_LSB[7:0] CNT3_LSB[7:0]
0x15 0x00 CNT3_MSBJ[7:0] CNT3_MSBJ[7:0]
0x16 0x00 CNT4_LSB[7:0] CNT4_LSB[7:0]
0x17 0x00 CNT4_MSBJ[7:0] CNT4_MSBJ[7:0]
0x18 0x00 CNT5_LSB[7:0] CNT5_LSB[7:0]
0x19 0x00 CNT5_MSBJ[7:0] CNT5_MSBJ[7:0]
0x1A 0x00 CNT6_LSB[7:0] CNT6_LSB[7:0]
0x1B 0x00 CNT6_MSB[7:0] CNT6_MSB[7:0]
0x1C 0x00 CNT7_LSBJ[7:0] CNT7_LSBJ[7:0]
0x1D 0x00 CNT7_MSB[7:0] CNT7_MSB[7:0]
Ox1E 0x00 CNT8_LSBJ[7:0] CNT8_LSBJ[7:0]
0x1F 0x00 CNTS8_MSB[7:0] CNTS8_MSB[7:0]
LOR 5 DM
DISTATE (0x0)
FIUHIVAITIRIE, DL %, 7 AV FZEBORIET S IN_E L OIRIETT,
BIT 7 5 4 3 2 1 0
Field DI8 DI6 DI5 DI4 DI3 DI2 DIl
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only Read Only
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EvybI1—LE Ev b B Ta—F
0x0: IN8 = OFF state (low in sink modes, or
DIS ; J =<)L« T— R TOINSDIRHE, &7 X « F— KT | high in source modes)
. T2 IS, 0x1: IN8 = ON state (high in sink modes, or
low in source modes)
0x0: IN7 = OFF state (low in sink modes, or
DI7 P J—= )b+« &— K TOINTIKIE, B & « F— KT | high in source modes)
. T2 IS, 0x1: IN7 = ON state (high in sink modes, or
low in source modes)
0x0: IN6 = OFF state (low in sink modes, or
DI6 5 J—=)b + &— KR TOIN6IKEE, # © 4 - E— KT highin source modes)
. T2 IS, 0x1: IN6 = ON state (high in sink modes, or
low in source modes)
0x0: IN5 = OFF state (low in sink modes, or
DIS 4 J ==V« &— KR TOINSIKHEE, #© 4 - F— KT highin source modes)
. T IS, 0x1: IN5 = ON state (high in sink modes, or
low in source modes)
0x0: IN4 = OFF state (low in sink modes, or
DI4 3 J =<)L+ E— KN TOIN4RRE, H 7 ¥ « E— K| high in source modes)
WX, T TR, 0x1: IN4 = ON state (high in sink modes, or
low in source modes)
0x0: IN3 = OFF state (low in sink modes, or
DI3 ) J =<)L+ E— KNTOINIKRE, # 7o ¥ «E— K| high in source modes)
. T3S, 0x1: IN3 = ON state (high in sink modes, or
low in source modes)
0x0: IN2 = OFF state (low in sink modes, or
DI 1 J ==« T— K TOIN2IKIE, B v ¥ « F— T | highin source modes)
X, 7T — 2 TR, 0x1: IN2 = ON state (high in sink modes, or
low in source modes)
0x0: IN1 = OFF state (low in sink modes, or
DIl 0 J =)« T— K TOHOINIIKIE, B v ¥ « F— FT| highinsource modes)
X, 7 — 23R, 0x1: IN1 = ON state (high in sink modes, or
low in source modes)
FAULT1 (0x1)
FAULTI LY A K « V) — A,
BIT 7 6 5 4 3 2 1 0
Field CRCERR POR FAULT2 OTSHDN1 TEMPALM V24UV VMLOW Reserved
Reset 0b0 Obl Obl 0b0 0b0 0b0 0b0 0b0
Access Tvpe Read Clears Read Clears Read. Ext Read Clears Read Clears Read Clears Read Clears Read Clears
yp All All : All All All All All
EvbIq—LE Ewv k BT Fa—K
SPI7 L — A THiIH & 72CRCE T —, CRCT T —HHH
N . . 0x0: No SPI CR detected.
CRCERR 7 . CRCENAAA CIRIF S TN D & 2o A | D0 NO SPLCRC error was detecte
_ 0x1: An SPI CRC error was detected.
2720 £7,
0x0: Normal operating condition
POR 6 SN —Fv - Uty b (POR) 0x1: A power—oq—reset (POR) event was
detected. All registers are reset to power-on-
reset/default values.
FAULT2L Y 2% - By b, ZHUE, FAULT2L VA H
DZAZ SR TWRNE Y b OFREMTY, ZDE > | 0x0: No unmasked bit in the FAULT2
FAULT?2 5 MZ. FAULT2L YA Z D~ A7 SILTWRWE Y RN | register is set.
JUVTENDE, HEIWIZZ V7 &ET, FAULT2L | 0x1: At least one of the unmasked bits in the
VAL By NI A7 T HITIE, F2MASK L ¥ A # | FAULT2 register is set.
AL TIIEEN,

analog.com.jp

Analog Devices | 34



https://www.analog.com/jp/index.html

MAX22196

TERAIZIL BEE o9/ J—X -

TORIAD

EvyrIs—ILF

Bl

Ta—F

OTSHDNI1

EA IR S 7

0x0: Normal operating condition

0x1: Thermal Shutdown threshold (150°C,
typ) has been exceeded. All input channels,
input sink or source currents and LED matrix
are turned off to reduce power dissipation.
GPO drivers, SPI interface and internal
regulator remain active.

TEMPALM

RET T — 2

0x0: Normal operating condition

0x1: Temperature Alarm threshold (115°C,
typ) has been exceeded. The device is in
normal operating condition.

V24UV

Vo lKEEE=X

0x0: The V,4 supply voltage is above the Va,
undervoltage threshold.
0x1: The V,4 supply voltage is below the V,4
undervoltage threshold.

VMLOW

VMBEZ R L—F AT —Z A

0x0: The input voltage of the Vy comparator
is higher than 0.81V (rising, typ).
0x1: The input voltage of the Vy comparator
is lower than 0.78V (falling, typ).

Reserved

i

Reserved

FIMASK (0x2)

FAULTI LY A% « A Ry N TOFAULTE v O 7 Y — F&HlflI+5~227 - Ev R,

BIT

7

6 5 4

3

2 1 0

Field

CRCERR M

Reserved FAULT2_M

M

OTSHDNI _

TEMPALM
M

V24UV_M VMLOW_M Reserved

Reset

0b0

0b0 Obl 0b0

0b0

Obl Obl 0b0

Access Type

Write, Read

Write, Read Write, Read Write, Read

Write, Read

Write, Read Write, Read Write, Read

EvyrI4—ILF

Ev b

B2E

Ta—F

CRCERR M

CRC-T— v A7

0x0: CRCERR unmasked. The FAULT pin is
asserted when a CRC error is detected.

0x1: CRCERR masked. The FAULT pin is
not asserted when a CRC error is detected.

Reserved

i

Reserved

FAULT2 M

FAULT2~v 27

0x0: FAULT2 unmasked. The FAULT pin is
asserted when an unmasked bit in the
FAULT?2 register is set.

0x1: FAULT2 masked. The FAULT pin is
not asserted when an unmasked bit in the
FAULT?2 register is set.

OTSHDNI_M

Y=< Ty NI RS

0x0: OTSHDN1 unmasked. The FAULT pin
is asserted when thermal shutdown threshold
temperature (150°C, typ) is exceeded.

0x1: OTSHDNI1 masked. The FAULT pin is
not asserted when thermal shutdown
threshold temperature (150°C, typ) is
exceeded.

TEMPALM M

BET T—5h - <AJ

0x0: TEMPALM unmasked. The FAULT pin
is asserted when temperature alarm threshold
(115°C, typ) is exceeded.

0x1: TEMPALM masked. The FAULT pin is
not asserted when temperature alarm
threshold (115°C, typ) is exceeded.
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0x0: V24UV unmasked. The FAULT pin is
asserted when Vy4 is below its undervoltage
threshold.
V24UV M 2 VoG~ % 2 resto -
0x1: V24UV masked. The FAULT pin is not
asserted when Vy4 is below its undervoltage
threshold.
0x0: VMLOW unmasked. The FAULT pin is
asserted when Vy; is below the Vi
tor threshold.
VMLOW_M 1 VuiKEE~ A7 comparator Taresto -
0x1: VMLOW masked. The FAULT pin is
not asserted when Vy; is below the Vi
comparator threshold.
Reserved 0 T Reserved
CNFG1 (0x3)
INl F ¥ > RIVERTE,
BIT 7 6 5 4 3 2 1 0
Field HITHR1 SOURCEL1 CURRI[1:0] FLTEN1 DELAY1[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvybI1—LE Ev b B Ta—F
0x0: In DI modes (CURR1[1:0] = 0x00,
. N o 0x01, 0x02), IN1 voltage threshold is low.
HITHR1 7 DIE— RDOF ¥ RNIEBEAL v 3 /)b ROk ? ’
KOF ¥ 2 BREA Ly Y2 v FOBRR 0x1: In DI modes (CURRI[1:0] = 0x00,
0x01, 0x02), IN1 voltage threshold is high.
VRIVIT VO Z L L V— R « F— KDj : Sink M
. p F X U XNNTIHEINVANTI T ST K3 | 0x0: Sink Mode
BN 0x1: Source Mode
0x0: Sink or source current is turned off.
. . - Input comparator threshold is set to HTL
CURRI[1:0] & b ¥, REFDHEH CRE SN BIIC | ge T
WY DT ¥ RN T S = RERD A=) T '
: . | 0x1: 1x Current
CURRI | EHERRLET, Hex RANTE— FTOONFG_ Lo | 0
AZREICHDONTIE, RIEBRLTLIIZEN, )
s s N 0x3: TTL operation with sink or source
current off
N . NN N 0x0: Input glitch filter is disabled.
FLTENI 3 F o VRN Y o F « T4 VBN F—T L x0: Input glitch filter is disable
0x1: Input glitch filter is enabled.
0x0: 50ps
Ox1: 100pus
0x2: 400us
N . R 0x3: 800,
DELAY1 2:0 F o VHRMANT Y o F « 7 4 V5 IRIE o oS
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG2 (0x4)
IN2 F v RIVERTE,
BIT 7 6 5 4 3 2 1 0
Field HITHR2 SOURCE2 CURR2[1:0] FLTEN2 DELAY?2[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
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0x0: In DI modes (CURR2[1:0] = 0x00,
0x01, 0x02), IN2 voltage threshold is low.
HITHR2 7 DIE— KD I RIV2E [ER3ES
ROF % > V2 BIERIE R 0x1: In DI modes (CURR2[1:0] = 0x00,
0x01, 0x02), IN2 voltage threshold is high.
EY Ny PR 2 . T RO .S
SOURCE2 6 Fx U RIVLTHINAND T S £ — FDiEt | 0x0: Sink Mode
EIN 0x1: Source Mode
0x0: Sink or source current is turned off.
Input comparator threshold is set to HTL
CURR2[1:0] & 7 b 1%, REFDHEH CRE SN BIIC | ge T
T DF v RA2DL L S = RBRD R — Y '
RR2 5:4 SN 8 0x1: 1x Current
cu UREERRLET. HixRAST— FTOCNRG_L | 0~
PAZBEIZOWTE, RIZZRLTIEZS 0, )
A i CFs 0x3: TTL operation with sink or source
current off
N . SN . : Input glitch filter is disabled.
FLTEN2 3 FX Y HA2TY v F + T ANERAL F—T Ox0: Input glitch filter s disabled
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAY?2 2:0 Fx VHNANT Y o F « 7 4 V5 IRIE o oS
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG3 (0x5)
IN3 F v RIVERE,
BIT 7 6 5 4 3 2 1 0
Field HITHR3 SOURCE3 CURR3[1:0] FLTEN3 DELAY3[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvbZ4—ILF Evk A Ta—F
0x0: In DI modes (CURR3[1:0] = 0x00,
0x01, 0x02), IN3 voltage threshold is low.
HITHR3 7 DIE— FD N V%)
KOF ¥ 2 AN SREBHED 0x1: In DI modes (CURR3[1:0] = 0x00,
0x01, 0x02), IN3 voltage threshold is high.
VRIVITF AL v V— A « F— KDiE | 0x0: Sink Mod
SOURCES 6 F X U RNITHANND T S Rt | 0x0: Si ode
N 0x1: Source Mode
0x0: Sink or source current is turned off.
. . Input comparator threshold is set to HTL
CURRB[1:0] & > k¥, REFDHEH CRE SN BIIC | oo
$tToF ¥ RxNID T S = RABRD AT —Y
CURR3 5:4 0x1: 1x Current
TR AR L £9°, #Hix e AJ)E— R TOCNFG_L 0x2: 3% Current
VALREILONTIE, RIEZRLTIZIN, )
e = < 0x3: TTL operation with sink or source
current off
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FLTEN3 3 F VAT o F T A NB A T 0x0: Input g1¥tch filter %s disabled.
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAY3 2:0 F v FNIANNTY v F « T 4V ERIE * .
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG4 (0x6)
ING F ¥ > FRIVERTE,
BIT 7 6 5 4 3 2 1 0
Field HITHR4 SOURCE4 CURRA4[1:0] FLTEN4 DELAY4[2:0]
Reset 0b0 0x0 0b00 0bl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvybI1—LE Ev b B Ta—F
0x0: In DI modes (CURR4[1:0] = 0x00,
. N | 0x01, 0x02), IN4 voltage threshold is low.
HITHR4 7 DIFE— RO F ¥ o R /VATEEBIfE O
K ¥ A ATREREORR 0x1: In DI modes (CURR4[1:0] = 0x00,
0x01, 0x02), IN4 voltage threshold is high.
VRIVAT D R L L V— R « F— KDj : Sink M
SOURCE4 p F X U XNAT I HIVNTI T S K3 | 0x0: Sink Mode
R 0x1: Source Mode
0x0: Sink or source current is turned off.
. . - Input comparator threshold is set to HTL
CURRA[1:0] & 7 b 1%, REFDHEH CRHE SN HBIIC | ge T
MEDF v RNAD Y Y S — RERD A — Y '
R o e . .| 0x1: 1x Current
CURR4 >4 TRRE A BT D, kA IR A1 — FTOCNFG_L ¥ 0x2: 3x Current
AZREICHDONTIE, RIEZBRLTLIIZEN, )
s s N 0x3: TTL operation with sink or source
current off
N . N N 0x0: Input glitch filter is disabled.
FLTEN4 3 F oy L RAAT Y o F « T4 IVERA F—T L x0: Input glitch filter is disable
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAY4 2:0 F o VHRNANT Y 9 F « 7 4 V5 IRIE o oS
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG5 (0x7)
INS F v > RV TE,
BIT 7 6 5 3 2 1 0
Field HITHRS SOURCES5 CURRSJ[1:0] FLTENS DELAY5[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
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0x0: In DI modes (CURRS5[1:0] = 0x00,
0x01, 0x02), IN5 voltage threshold is low.
HITHRS 7 DIE— KD I RIV5E [ER3ES
ROF > L STRIEREOREIR 0x1: Tn DI modes (CURRS[1:0] = 0x00,
0x01, 0x02), IN5 voltage threshold is high.
SEYESYY PR 2 . T RO .S
SOURCES 6 F X URNST I HINND T ST £ — FDiEt | 0x0: Sink Mode
EIN 0x1: Source Mode
0x0: Sink or source current is turned off.
Input comparator threshold is set to HTL
CURRS[1:0] & 7 b 1%, REFDHEH CRE SN AT | oge T
T DF v L RNSDL Y S = RABRD A — Y v '
R e e . .| 0x1: 1x Current
CURRS M IEHERRT B, B RADT— FTOCNEG_Lo | K
AZREICHDONTIE, RIEZBRLTIIZEN, )
s s N 0x3: TTL operation with sink or source
current off
N . AN N : Input glitch filter is disabled.
FLTENS 3 FX Y HNSTY o F « T ANERAL F—T L Ox0: Input glitch filter s disabled
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAYS 2:0 F o VHNSANT Y o F « 7 4 V5 IRIE o oS
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG6 (0x8)
IN6 F v > RIVERTE,
BIT 7 6 5 4 3 2 1 0
Field HITHR6 SOURCE6 CURRG6[1:0] FLTENG6 DELAY6[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvbZ4—ILF Evk A Ta—F
0x0: In DI modes (CURR6[1:0] = 0x00,
0x01, 0x02), IN6 voltage threshold is low.
HITHR6 7 DIE— FD v HRIV6E
RKOF ¥ A CREBHED 0x1: In DI modes (CURR6[1:0] = 0x00,
0x01, 0x02), IN6 voltage threshold is high.
VRIVET U H L v V— A « F— KDiE | 0x0: Sink Mod
SOURCES 6 F X U RINCT TV HANNI T S Rt | 0x0: Si ode
N 0x1: Source Mode
0x0: Sink or source current is turned off.
. . Input comparator threshold is set to HTL
CURRG[1:0] & 7 b 1%, REFDHEH CRE SN B | oo
xtFoF ¥ RxN6DT T S )= RBERD AT —Y
CURR6 5:4 0x1: 1x Current
TR & RIRT 5, k2 2 AJ1E— RTOCNFG_L ¥ 0x2: 3% Current
ABBGEIZONTIE, RIEZBRLTIZEWN, ’ o
0x3: TTL operation with sink or source
current off
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FLTENG 3 F VRS o T+ T A NH A T 0x0: Input g1¥tch filter %s disabled.
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAY6 2:0 F v FNVOANTI TV v F T 4V ERIE * .
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG7 (0x9)
IN7 F % > RIVERTE,
BIT 7 6 5 4 3 2 1 0
Field HITHR7 SOURCE7 CURR7[1:0] FLTEN7 DELAY7[2:0]
Reset 0b0 0x0 0b00 0bl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvybI1—LE Ev b B Ta—F
0x0: In DI modes (CURR7[1:0] = 0x00,
. N | 0x01, 0x02), IN7 voltage threshold is low.
HITHR7 7 DIFE— RO F v > R)VTELBIE DR
K ¥ AN TRIEREORR 0x1: In DI modes (CURR7[1:0] = 0x00,
0x01, 0x02), IN7 voltage threshold is high.
VRIVTT D AL L V— R « F— KDj : Sink M
SOURCE7 p F X U XNTTIHEINVNTI T S K3 | 0x0: Sink Mode
R 0x1: Source Mode
0x0: Sink or source current is turned off.
. . - Input comparator threshold is set to HTL
CURR7[1:0] & 7 b 1%, REFDHEH CRE SN HBIIC | ge T
T DT ¥ INIDY Y S — REFD A — ) '
R o e . .| 0x1: 1x Current
CURRT >4 TRRE A BT D, kA IR A1 — FTOCNFG_L ¥ 0x2: 3x Current
AZREICHDONTIE, RIEZBRLTLIIZEN, )
s s N 0x3: TTL operation with sink or source
current off
N . N N 0x0: Input glitch filter is disabled.
FLTEN7? 3 Fy Y RATTY o F « T4 IVERA F—T L x0: Input glitch filter is disable
0x1: Input glitch filter is enabled.
0x0: 50ps
0x1: 100us
0x2: 400us
N . R 0x3: 800,
DELAY? 2:0 Fx VANANT Y 9 F « 7 4 V5 IRIE o oS
0x4: 1.6ms
0x5:3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG8 (0xA)
IN8 T > RV TE,
BIT 7 6 5 3 2 1 0
Field HITHRS SOURCES CURRS[1:0] FLTENS DELAY8[2:0]
Reset 0b0 0x0 0b00 Obl 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read

analog.com.jp

Analog Devices | 40



https://www.analog.com/jp/index.html

MAX22196

TERAIZIL BEE o9/ J—X -

—

TURILAS

EvybIa—ILE Ev bk B2E Ta—Fk
0x0: In DI modes (CURRS[1:0] = 0x00,
. N . 0x01, 0x02), IN8 voltage threshold is low.
HITHRS 7 DIE— F®D VSR I D15 ? ’
FOF % RIERHEOBR 0x1: In DI modes (CURRS[1:0] = 0x00,
0x01, 0x02), IN8 voltage threshold is high.
e Ny PR 2 . T RO .S
SOURCES 6 F X RNET IV HNAND T S E— N | 0x0: Sink Mode
EIN 0x1: Source Mode
0x0: Sink or source current is turned off.
. . - Input comparator threshold is set to HTL
CURRS[1:0] & b 1%, REFDHEH CRE SN BT | oge T
T DF v RAD YL S = RBD R — Y '
R e e . .| 0x1: 1x Current
CURRS >4 TRRE A BN D, kxR A1 — FTOCNFG_L ¥ 0x2: 3x Current
AZLBRENLDNTIE, RIZBZBRLTIZEN, )
s s N 0x3: TTL operation with sink or source
current off
N . NN . : Input glitch filter is disabled.
FLTENS 3 FX Y HABT Y v F + T A NERAL F—T L Ox0: Input glitch filter s disabled
0x1: Input glitch filter is enabled.
0x0: 50ps
Ox1: 100pus
0x2: 400us
N . R 0x3: 800,
DELAYS 2:0 F o Y RASAN LY v F - 7 4 LB IRIE S
0x4: 1.6ms
0x5: 3.2ms
0x6: 12.8ms
0x7: 20ms
GLOBLCFG (0xB)
7a— VR TE,
BIT 7 6 5 4 3 2 1 0
Field GPO LEDINT LED9 FSPICLR | CLRFILTR Reserved[1:0] REF%gHTC
Reset 0b0 0b0 0b0 Obl 0b0 0x0 0b0
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
EvybI1—LE Ev b B Ta—F
0x0: LO1 - LOG6 are open-drain outputs
driving the 3x3 LED matrix. The LEDs are
turned on or off using the LED register and
the LED9 bit in the GLOBLCFG register if
. - . the LEDINT bit is 0, or controlled
N . . . . . R
GPO 7 LOI~LO6HIJJASLED | U 7 A RT2ILGPO 7 A /3IC autonomously by IN1 - IN8 input status and

0% L OITERE

VM comparator status if the LEDINT bit is 1.
0x1: LO1 - LOG6 are push-pull logic outputs
that are driven high or low using the LED1 to
LEDG bits in the LED register. The LEDINT
bit is "don't care" in this mode.
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LEDINT

LED~ b U 7 2@ =—H il H Hfl#E 0OER

0x0: When the GPO bit is 0, the LO1 - LO6
pins are controlled by the LED1 - LEDS bits
in the LED register, and the LED9 bit in the
GLOBLCFG register. This bit is "don't care"
when the GPO bit is 1.

0x1: When the GPO bit is 0, the LO1 - LO6
pins are controlled autonomously based on
the status of the IN_ pins. LED1 to LEDS
reflect the IN1 to IN8 input status
respectively. LEDO is controlled by the
VMLOW bit in the FAULT] register. This bit
is "don't care" when the GPO bit is 1.

LED9

LED9 il 4l

0x0: When both the GPO bit and LEDINT bit
are 0, LEDO9 is turned off. When GPO =1 or
LEDINT = 1, LED?9 bit is disregarded.

0x1: When both the GPO bit and LEDINT bit
are 0, LED?9 is turned on. When GPO =1 or
LEDINT = 1, LED?9 bit is disregarded.

FSPICLR

FAULTIV UV AZ DYy Va7 VT T 5 EEHE

0x0: Fault bits in the FAULTI register,
except OTSHDNI bit, are cleared
automatically during a successful (no error)
SPI read or write command. Bit FAULT2 is
cleared when all unmasked fault bits in the
FAULT?2 register are cleared by reading it.
0x1: Fault bits in FAULT1 register are only
cleared when the FAULT register is read.

CLRFILTR

EIE

TNXTOANT Y vF « T4 NF EBREA T —/VAHIC

0x0: All input filters operate normally.

0x1: All input glitch filters are fixed at mid-
scale value for the chosen delay. The filters
resume normal operation when CLRFILTR is
set to 0.

Reserved

2:1

T

Reserved

REFDISHTCFG

REFDIY’ Y « ¥ 3 — MR A x—T b

0x0: Disables the detection of a short-circuit
condition on the REFDI pin

0x1: Enable the detection of a short-circuit
condition on the REFDI pin

LED (0xC)

LED £7/21X GPO DAY /F 7 HlfL A #

BIT

7

6

5

4

3

2

1

0

Field

LEDS8

LED7

LED6

LEDS

LED4

LED3

LED2

LEDI

Reset

0b0

0b0

0b0

0b0

0b0

0b0

0b0

0b0

Access Type

Write, Read

Write, Read

Write, Read

Write, Read

Write, Read

Write, Read

Write, Read

Write, Read

EvyrI4—ILF

Ev b

A

Fa—F

LED8

LEDSHi|1#

0x0: LEDS is turned off, when the GPO bit
and LEDINT bit are both 0.
0x1: LEDS is turned on, when the GPO bit
and LEDINT bit are both 0.

LED7

LED7il4#

0x0: LED7 is turned off, when the GPO bit
and LEDINT bit are both 0.
0x1: LED7 is turned on, when the GPO bit
and LEDINT bit are both 0.

LED6

LED6 ¥ 721ZLO6 O il fl

0x0: LEDG6 is turned off when the GPO and
LEDINT bits are both 0, or the LO6 pin is
driven low when the GPO bit is 1.

0x1: LEDG6 is turned on when the GPO and
LEDINT bits are both 0, or the LO6 pin is
driven high when the GPO bit is 1.
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LEDS

LEDS % 721X LOSHIE

0x0: LEDS is turned off when the GPO and
LEDINT bits are both 0, or the LOS pin is
driven low when the GPO bit is 1.

0x1: LEDS is turned on when the GPO and
LEDINT bits are both 0, or the LOS pin is
driven high when the GPO bit is 1.

LED4

LED4 ¥ 72 1 ZLO4I4#)

0x0: LED4 is turned off when the GPO and
LEDINT bits are both 0, or the LO4 pin is
driven low when the GPO bit is 1.

0x1: LED4 is turned on when the GPO and
LEDINT bits are both 0, or the LO4 pin is
driven high when the GPO bit is 1.

LED3

LED3 ¥ 721 ZLO3 4

0x0: LED3 is turned off when the GPO and
LEDINT bits are both 0, or the LO3 pin is
driven low when the GPO bit is 1.

0x1: LED3 is turned on when the GPO and
LEDINT bits are both 0, or the LO3 pin is
driven high when the GPO bit is 1.

LED2

LED2 ¥ 72 1 ZLO27I4#)

0x0: LED2 is turned off when the GPO and
LEDINT bits are both 0, or the LO2 pin is
driven low when the GPO bit is 1.

0x1: LED2 is turned on when the GPO and
LEDINT bits are both 0, or the LO2 pin is
driven high when the GPO bit is 1.

LED1

LED1 % 72 1ZLO1 74

0x0: LEDI is turned off when the GPO and
LEDINT bits are both 0, or the LO1 pin is
driven low when the GPO bit is 1.

0x1: LEDI is turned on when the GPO and
LEDINT bits are both 0, or the LO1 pin is
driven high when the GPO bit is 1.

FAULT2 (0xD)

FAULT2 LY AKX « J— R,

BIT

7

6

4

3

2

1

0

Field

Reserved[2:0]

VAUV

SPISCLK

OTSHDN2

RFDIO

RFDIS

Reset

0x0

0x1

0b0

0b0

0b0

0b0

Access Type

Read Only

Read Clears
All

Read Clears
All

Read Clears
All

Read Clears
All

Read Clears
All

EvbIq4—LF

Ewv bk

Bl

Ta—F

Reserved

7:5

il

Reserved

VAUV

VAREEE=4

0x0: The V4 supply voltage is above the V4
undervoltage threshold.
0x1: The V4 supply voltage is below the Vo
undervoltage threshold.

SPISCLK

SCLKY A 7 V=T —

0x0: No SPI SCLK cycle error. In the
addressable SPI mode, the MAX22196 has
received a number of clock cycles equal to 24
if CRC is enabled, or 16 if CRC is disabled.
In the daisy-chain mode, the device has
received a number of clock cycles equal to a
multiple of 24 if CRC is enabled, or a
multiple of 16 if CRC is disabled.

0x1: SPI SCLK cycle error. In the
addressable SPT mode, the MAX22196 has
received a number of clock cycles not equal
to 24 if CRC is enabled, or 16 if CRC is
disabled. In the daisy-chain mode, the device
has received a number of clock cycles not
equal to a multiple of 24 if CRC is enabled,
or a multiple of 16 if CRC is disabled. The
SPI command is ignored when wrong number
of SCLK pulses is received.
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EvbIq4—LF

Ewv bk

Bl

TORIAD

Ta—FK

OTSHDN2

2 VAT LY== Ty NET

0x0: System Thermal Shutdown threshold
(165°C, typ) has not been exceeded.

0x1: System Thermal Shutdown threshold
(165°C, typ) has been exceeded. All input
channels, input sink or source currents, LED
matrix, GPO drivers, SPI interface and
internal regulator are turned off to reduce
power dissipation.

RFDIO

1 REFDIE Y CTA—7 > « —F v b « =T — &

0x0: Normal operating condition

0x1: An open-circuit condition is detected on
the REFDI pin. This bit is 1 when thermal
shutdown happens, because REFDI function
turns off in thermal shutdown. No action on
the input channels when this condition
occurs.

RFDIS

A&~ + L MIFREFDIE > TRt & £4, REFDIE Y
TR %A *—7 V35121, REFDISHTCFGE

0 h & 1% @ L9, REFDISHTCFG2N0D ;4. RFDIS

T AN NI EREBREA A DL EITT v T ST
D& RFFLET,

0x0: Normal operating condition

0x1: A short-circuit condition is detected on
the REFDI pin. All the input channels are
disabled as long as the short-circuit condition
on REFDI is present.

F2MASK (0xE)

FAULTI VY RAZ @D FAULT2 ¥y b7 H— R &HliE+ 25~ 227 - By b, FAULT2 B v ME,

DFT_TOE > FOREFM T,

< AJ STV FAULT2 LA XN

BIT

7

6

4

3

2 1 0

Field

ID[2:0]

VAUV M

SPISCLK_M

OTSHDN2

M RFDIO M

RFDIS_M

Reset

0x1

0x0

0b0

Obl 0b0 0b0

Access Type

Read Only

Write, Read

Write, Read

Write, Read Write, Read Write, Read

EvybZ4—LF

Ev b

A

Ta—k

ID

7:5 ¥F v 71D

VAUV M

4 VAKEE~ A

0x0: VAUV unmasked. The FAULT?2 bit in
the FAULT1 register follows the VAUV bit
setting.

0x1: VAUV masked. The FAULT?2 bit in the
FAULT]1 register does not change if the
VAUV bit changes.

SPISCLK M

3 SCLKY A I V=T —D~w A

0x0: SPI8CLK unmasked. The FAULT?2 bit
in the FAULT1 register follows the SPISCLK
bit setting.

0x1: SPISCLK masked. The FAULT?2 bit in
the FAULT1 register does not change if the
SPISCLK bit changes.

OTSHDN2_ M

2 VAT A P vy N T

0x0: OTSHDN2 unmasked. The FAULT2 bit
in the FAULT1 register follows the
OTSHDN?2 bit setting.

0x1: OTSHDN2 masked. The FAULT?2 bit in
the FAULT1 register does not change if the
OTSHDN2 bit changes.
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—

EvbIq4—LF

Ev bk

Bl

TUORILAS

Ta—FK

RFDIO M

4

REFDIE Y TOF—F > « F—F v k + =5 —D~v 2

0x0: RFDIO unmasked. The FAULT?2 bit in
the FAULT1 register follows the RFDIO bit
setting.

0x1: RFDIO masked. The FAULT? bit in the
FAULT]1 register does not change if the
RFDIO bit changes.

RFDIS M

REFDIE > COMEMEE T — D~ AT

0x0: RFDIS unmasked. The FAULT?2 bit in
the FAULT1 register follows the RFDIS bit
setting.

0x1: RFDIS masked. The FAULT?2 bit in the
FAULT]1 register does not change if the
RFDIS bit changes.

START_STOP (0xF)
HILHE s = REOF ¥ XNV EDAZ— /Ay T - Ew bk,

BIT 7 6 5 4 3 2 1 0
Field CNT8_START | CNT7 START | CNT6_START | CNT5 START | CNT4 START | CNT3_START | CNT2 _START | CNTI1_START
Reset 0x0 0x0 0x0 0x0 0x0 0x0 0x0 0x0
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
EvybITs—LE Ew bk B Ta—F
. . N 0x0: Channel 8 counter is stopped.
By = RREOTF ¥ RILBD AL — A by
CNT8 START 7 7c].7 Lk e o boAky 0x1: Channel 8 counter is enabled, counting
7 down to zero.
N ok N 0x0: Channel 7 counter is stopped.
HOLH BT REOF ¥ VRNVTOAZ— R /Ay
CNT7_START 6 7]7 tyk N T 4 7 0x1: Channel 7 counter is enabled, counting
7 down to zero.
. — s 0x0: Channel 6 counter is stopped.
B E— FEED URIV6D AL — AR
CNT6_START 5 7]7 Lok FROF % % boAky 0x1: Channel 6 counter is enabled, counting
4 down to zero.
. . NP 0x0: Channel 5 counter is stopped.
AT H T RIGDF ¥ U RVSDAL— /AR
CNT5_START 4 701-7 Eyk ¥ T / 7 0x1: Channel 5 counter is enabled, counting
7 down to zero.
. . 3 0x0: Channel 4 counter is stopped.
YK - E— RIFED VRNADAL — S ARy
CNT4_START 3 701-7 t& L RREOF % > % Foh/ Aty 0x1: Channel 4 counter is enabled, counting
7 down to zero.
. . s 0x0: Channel 3 counter is stopped.
IO H = RGOF ¥ VRAIDAL— KA s
CNT3_START 2 701-7 vk s o 4 7 0x1: Channel 3 counter is enabled, counting
down to zero.
. . s 0x0: Channel 2 counter is stopped.
A e E'— RIRFD RIN2LDARZ — A b
CNT2_START 1 77{'7 E/)L( k FROF ¥ > X F—bs/xby 0x1: Channel 2 counter is enabled, counting
7 down to zero.
. . NS 0x0: Channel 1 counter is stopped.
NI H = REOT ¥V RIVIDAT— KA ks
CNT1_START 0 701_7 Eyk 5 o 4 7 0x1: Channel 1 counter is enabled, counting
7 down to zero.
CNT1_LSB (0x10)
FrrrNV1H T EZDLSB/AA |,
BIT 7 6 5 4 3 2 1 0
Field CNT1_LSB[7:0]
Reset 0x00
Access Type Read Only
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TUFILAS
EvybTa—ILF Ev bk EREA
CNT1 LSB 70 F v RN ZDOBRIEDA T MEDK FA/3A b, START_STOPL ¥ X Z OCNT1_START
- ’ vy hR0DGEIZOHFH LA, ZALSNOEE . ZOMBEOFH LIF0EIR L E T,

CNT1_MSB (0x11)

F xRN BT HDMSB A K,
BIT 7 6 5 4 3 2 1 0
Field CNT1_MSB[7:0]
Reset 0x00
Access Type Read Only
EvyrI4—ILF Ev bk L]
CNT1 MSB 70 7’“\«7 ‘/%/um v H @fﬂﬁ:@w V> MEDR EALSA R, START_STOP w)z\ 4 OCNT1_START
- 'y PRODEEICDOHF LARE, TS OSE . ZOMEOFEH LIZ0AE L ET,

CNT2_LSB (0x12)

F ¥R 2H T HDLSBAA |,
BIT 7 6 5 4 3 2 1 0
Field CNT2_LSB[7:0]
Reset 0x00
Access Type Read Only
EvybrTa—ILE Ev bk HL]
CNT2 LSB 70 F v RN AT L ZDBRIED T MEDK FAL/3A b, START_STOPL ¥ 2 Z DCNT2_START
- : By RB0DBEICOHGH LA, TNLSDBE . ZOMMEOHHH LIz IR L ET,

CNT2_MSB (0x13)

FX U ARN2ATHDMSB A b,
BIT 7 6 5 4 3 2 1 0
Field CNT2_MSB[7:0]
Reset 0x00
Access Type Read Only
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TURILAA
EyrI4—ILFK Ev bk ELL]
CNT? MSB 70 F v U RNA2A T EDBIED T 7 MED K 3 A b, START _STOPL ¥ X % OCNT2_START
- ’ vy hBR0DOLGEIT DO BFH LAEE, TNLUANOEE, ZOME O LIT0ZEL T,

CNT3_LSB (0x14)

FY RN IHTUHDLSBAA B,
BIT 7 6 5 4 3 2 1 0
Field CNT3_LSB[7:0]
Reset 0x00
Access Type Read Only
EvyrI4—ILF Ev bk L]
CNT3 LSB 70 7’“\«7 ‘/%/usﬁ vUH @fﬂﬁ:@w vy MEDOR TAL/3A b, START_STOP w)z\ % DCNT3_START
- 'y PRODEEICDOHF LARE, TS OSE . ZOMEOFEH LIZ0AE L ET,

CNT3_MSB (0x15)

F ¥RV IHTHDMSB A |,

BIT 7 6 5 4 3 2 1 0
Field CNT3_MSB[7:0]
Reset 0x00
Access Type Read Only
EvybrTa—ILE Ev bk HL]
CNT3 MSB 70 fﬂ* .‘/*\/Wﬁ? 7R @fﬁ#ﬂm U MEDR EALSA R, START_STOP LR % OCNT3_START
- By RB0DBEICOHGH LA, TNLSDBE . ZOMMEOHHH LIz IR L ET,
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CNT4_LSB (0x16)
F xRN AT T FDLSBANA b,

U /SY—R -
TORIAD

IXRAA %)L (8[HER)

BIT 7 6 5 4 3 2 1 ‘ 0
Field CNT4_LSB[7:0]
Reset 0x00
Access Type Read Only
EvybTZs—ILEF Ev k B
CNT4 LSB 7:0 F X S FRNAD G 2 FDBHEDT o MEDK LS A 1. START_STOPL 2 5 OCNT4_START
- vy FRODFEITDOHF LRE, TS OGE. ZOfEOFH LIZ0AK L ET,

CNT4_MSB (0x17)
F X R4 T A D MSB A B,

BIT 7 6 5 4 3 2 1 0
Field CNT4_MSB[7:0]
Reset 0x00
Access Type Read Only
EyrIs—ILK Evk e
CNT4 MSB 70 3“\'\7 3/%/1/477 AV 0)‘_1;%?{0)% 7 v MED R EALSA B, STARTjSTOP LY A X DCNT4_START
- vy FARODEEICDOHFE LARE, TS OSE, ZOMLEOFH LIZ0EE L £,

CNT5_LSB (0x18)
FX NS5 H T FDLSB A b,

BIT 7 6 5 4 3 2 1 0
Field CNT5_LSB[7:0]
Reset 0x00
Access Type Read Only
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TUFILAS
EvybTa—ILF Ev bk EREA
CNTS LSB 70 F v URNSAT L ZDOBRIEDA T MEDK FA/3A b, START_STOPL ¥ 2 Z OCNT5_START
- ’ vy hR0DGEIZOHFH LA, ZALSNOEE . ZOMBEOFH LIF0EIR L E T,

CNT5_MSB (0x19)

F ¥ RIS H T HDMSB A K,
BIT 7 6 5 4 3 2 1 0
Field CNT5_MSB[7:0]
Reset 0x00
Access Type Read Only
EvyrI4—ILF Ev bk L]
CNTS MSB 70 7’“\«7 ‘/4*‘5/»577 v H @fﬂﬁ:@w V> MEDR EALSA R, START_STOP w)z\ 4 OCNTS5_START
- 'y PRODEEICDOHF LARE, TS OSE . ZOMEOFEH LIZ0AE L ET,

CNT6_LSB (0x1A)

F ¥RV 6B T HDLSBIA K,
BIT 7 6 5 4 3 2 1 0
Field CNT6_LSB[7:0]
Reset 0x00
Access Type Read Only
EvybrTa—ILE Ev bk HL]
ONT6 LSB 0 gu ¥ /z 6T T A @fﬁﬁ@ B MEDE FALSA B, START_STOP LY % OCNT6_START
- By RB0DBEICOHGH LA, TNLSDBE . ZOMMEOHHH LIz IR L ET,

CNT6_MSB (0x1B)

FX RNV 6H T HDMSB /A b,
BIT 7 6 5 4 3 2 1 0
Field CNT6_MSB[7:0]
Reset 0x00
Access Type Read Only
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TR ILAA

TV
EyrI4—ILFK Ev bk B
CNT6 MSB 70 F X U RNCH T DEEDT 7 MEDK EAL/NA k, START STOPL ¥ X # OCNT6_START
- ’ vy hBR0DOLGEIT DO BFH LAEE, TNLUANOEE, ZOME O LIT0ZEL T,

CNT7_LSB (0x1C)

FY RN THTUHDLSBAA B,
BIT 7 6 5 4 3 2 1 0
Field CNT7_LSB[7:0]
Reset 0x00
Access Type Read Only
EvyrI4—ILF Ev bk L]
CNT7 LSB 70 7’“\«7 ‘/%/wﬁ vUH @fﬂﬁ:@w vy MEDOR TAL/3A b, START_STOP w)z\ % DCNT7_START
- 'y PRODEEICDOHF LARE, TS OSE . ZOMEOFEH LIZ0AE L ET,

CNT7_MSB (0x1D)

F xRN TH T HD MSB A |,
BIT 7 6 5 4 3 2 1 0
Field CNT7_MSB[7:0]
Reset 0x00
Access Type Read Only
EvybIas—ILK Ewv b B
ONT7 MSB 70 ?‘i«\? :/*\/1/777 M @fﬂﬁ@w 7 v MEDE EAASA B, STARTjSTOP LA ? MDCNT7_START
- By RB0DBEICOHGH LA, TNLSDBE . ZOMMEOHHH LIz IR L ET,

CNT8_LSB (Ox1E)

F xR 8T ZDLSB/NA b,
BIT 7 6 5 4 3 2 1 0
Field CNT8_LSB[7:0]
Reset 0x00
Access Type Read Only
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MAX22196
TORILAST
EvybTa—ILF Ev b B
F v VRN L ZDBRIEDA T MEDK FA/3A b, START_STOPL ¥ Z % DCNT8_START
A ZOMEOFE LIZ0ZE L ET,

CNT8_LSB 70 By FAR0DH A OB LR, ZhLS 05

Z

CNT8_MSB (0x1F)

FX RN T HDMSB A b,
BIT 7 6 5 4 3 2 1 0
Field CNTS8_MSB[7:0]
Reset 0x00
Access Type Read Only
EvyrI4—ILF Ev bk L]
CNTS MSB 70 7’“\«7 ‘/%/usﬁ v H @fﬂﬁ:@w V> MEDR EALSA R, START_STOP w)z\ 4 OCNT8_START
- 'y PRODEEICDOHF LARE, TS OSE . ZOMEOFEH LIZ0AE L ET,
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MAX22196 TERAIZIL BEE o9/ J—X -
TORIAD

7FUs—2 avtER
BES—7 A

MAX22196 |Z1%, ¥RIZREIR S — 7 o ZIRE T, advr « f 0 F—T7=2—RER (Vo) X, 74— FEJR (V) F7-1% LDO H
71 (Va) DOL~YL B IMNICRE SN ET,

EROTAY TV VYT
Uy 7NVEMZ, T—4% « =7 —ORRAEFRREZIRET 5I2IE, Vu b VAZZNEN IWF 0TIy 7 - 2T 24T GND IZ/NA /3R

L. VLZ 0.IpF O&8T I w7 « 2T % T GND IS /SR LET, NARR - arFrhid, ERANE L OTE 57205 ITEE
LET,

PCB LA 7™ MY B H#REE
EOMREE S E T 72012, TR W SO0 OETEELRHELSEFIRIZHE > T PCB OFFFHEITHO LERH D £,

o AT ML —RFTEL7ETELSLET, BENSAZEA L H I XA REOTD, ETREH LW I I LET,

o KFmOEMEREE S D70, EPHEIKEAROTIC, oY —~ v« ETEHAI 7TV R - T — v ERELET,

o TRTOMRE, FFl %LE&mTE@%E%&%#%m\ LT, MR Rbm< b LoIcLET,

o WRETHIUE, R EBEHER TBIC2 A ADHIZMAT S &, PCBICH EALBE L THZENTEET,

o WD DIZ, R r—VDOTFTIHEETORERKETHELLET, ARETHIUEL, ©7 280 THEE LT, PCB &l 5 HEH )5 [ D
R8RS EET,

VA BRADHEH 5 DIGE

Va B0, 3V~5.5V ONEBEENSHRETHZ B TEET, ZOMKTIE, REGEN B> % GND IZ## LT, A F v 7 - L' ¥ =
V=% T 4 A= M LET, ZOMBICEY ., F v THNOWEEEIN 1.3mA x (Ve —5V) ((REHE) 2B LET, MAX22196 12,
Va® 33V E£7203 SVIMTEFR N LHEET DHA. V— AR TIE, Vaull 24VINTER O SRETIHENH D 9, MAX22196 8L
7 F10X TTL L COREMET 2556, Vauld VAINTERN GFRET 2 Z LA TE, 24V B RIIAETT,

VuBN VABENSHEE SN TWAEA. FAULTI LY RAZ D V24UV By hDT2 | KT S ZXFIZ24VDOIREBET7 4V 2R LET,
FIMASK LV AZ TEy MR ATZ SN TWWEA, FAULTEIXEIZT 77 47 (n—) T, ZNEMRT5HI12iE, FIMASK LY
AHZD V24UV MEY bE LIZERELET,

SPIOF7A Y L—>ay

BT AT UL« T AV L—HZ ThbH MAX14483 13, MAX22196 IZ5Hid™ 5 & 9 ICHRE L SN TWET, MAX14483 1. v47n oy
k2 —F L FPGA 72 & OIRBFERLG & OB, 6 F v Fb, 3.75kVrvs, K& 7309—7“./“51/» TAY V=TT, K18z, T4
V—F = —EED 2 DD MAX22196 T3 A& R LET, SPIER. HlEEE. BHKGEENHETO T 4 —V Rl v ¥y 7D

SEESFLTWET, 190 MAX14483 % . XD MAX22196%“/<4Z£:1§FHT*’a°i*a“O 1912, 7 FLAFRERGE/: SPIE— K CEIE
T 5 220D MAX22196 T/8A A& RLET, ZTD2ODFT /A AlE, SPIL2r hr—F (MCU £721% FPGA) b o80T v 7 - 1
7k (CS) Bz LTVET,

7 FLZEEEFREZ SPLE— Fid, LBOCSERZ LA T HHEKN 4 DOF AL RATHGTEET, 1 OOFT 22— 4 SULDOF A
AMMBERGEITE, TA V=T = — RN ﬁﬂﬂf’éiﬁ“ FAV—F z—r « T— FTIL, LLL/ GAB A RTE @ SPIL 7
Ty 7 A7 NVEIE, CRCET 4 A—T /I L7EAIEN x 1612720 . CRC A F—T7 /LT I,f_ BIEN x 2412720 £ (NET
A —F 2 — 2 HNDOTFT A ZADE) . Z Db, spmmtﬂb/ ABBIEN R 72 0 £7,
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—_ .

TURILAS
VA%5V VL=VA=5V v
1IJF_T_ _]_0.1pF
= V=5V ! 18V
FIELD SUPPLY g g T | T
. v 18kQ 10kQ : émkg
REGEN 0-%% | TJomwF
3V 10F 160k vy | va | VL ViR i
M :
FAULT VDDA ! Vbps VoD
10kQ »| TFAULT | OFAULT >
MAX22196 READY 10k v | sm |
> | >
# [ATCH MAX14483
TATCH .
RREFDI = 12kQ REFDI < OAUX |  IAUX
[ o
< cSs |, TS
SDI | MCU
FIELD INPUT 1 6800 N < ospl | IsDI
S SCLK |
- OSCLK | ISCLK
® SDo !
o »| 1S00 | 0sDO >
y il b SBA | SDOEN
FIELD INPUT 8 6800 N v !
O A GNDA | GNDB
¢ > ]
GND LED MAXTRIX NOT A0 =) %7 I J_— é J_—
SHWON FOR CLARITY |« | = | =
< g I = g
e} ! m
N/ — | [
24V 5V : =
REGEN [
L
wl e 28
VMOK glg
— g8
FAULT !
MAX22196 READY '
#2
RREFDI = 12kQ REFDI :LATCH
CS
SDI
FIELD INPUT 9 6800 No <
© SCLK
A <
. SDO
°
FIELD INPUT 16 6800 N6 DAISY | v
S CRCEN
[ A1
GND LED MAXTRIX NOT A0
SHWON FOR CLARITY |«

analog.com.jp
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—

TURILAS

VA%EV VL=Va=5V Vs
1WF 0.1uF
VL=V [ 18V
<s- Py | ®
FIELD SUPPLY g !
A v 18kQ 10kQ " ! L S 100
REGEN s g ! Jom
3V 1 160 vy | VA I VL ioR | R
M :
FAULT VobA 1 VppB Vo
10kQ »| FAULT | OFAULT >
MAX22196 READY _ 10kQ | =ov | o _
Ll | Ll
# TATCH T—'\N\z—[> MAX14483
RREFDI= 12kQ  peen) < OAUX |  IAUX
[ I
< ocs | IcS
SDI | MCU
FIELD INPUT 1 6800 - 0SDl | ISl |«
Q N1 SCLK !
< OSCLK | ISCLK |«
. SDO |
. »| 1sD0 | o0sDO >
. DAISY - | -
< B DOEN |«
FIELD INPUT 8 680Q IN8 CRCEN :
O < GNDA | GNDB
< > |
LED MAXTRIX NOT "0 2 %7 s ) L
| ] —_ | —
SHWON FOR CLARITY |- =Yg | Y9
AV . ' g
5v | =
REGEN [
L
\Z | | TVL %: &
VMOK glg
£183
FAULT !
MAX22196 RERDY '
#2
RREFDI=12kQ  perp ;ATCH
CS
soi
FIELD INPUT 9 6800 N <
© SCLK
. <
o SDO
L]
FIELD INPUT 16 6800 NG | DAISY
Q CRCEN
At v
GND LED MAXTRIX NOT A0 T
SHWON FOR CLARITY |

X 900mW (2720 9, =

1916 Frv b - TURILAD (7 FLRIBERTRER DB SPI €E—F)

LEDT FU Y RDEEE AN

KIMBEEINCEDBDORAEZ, TUVXNVATEY 22— VBT D EERFED 1 5 CTF, LED % 1 DT X 57200 BRI 2mA
T, TXTO LED BRIFFICHIT T2 EHET S &, LED, BEIHEIL, WA A v FE2ET LED~ b Y 7 ZOIHEETINL, 5V X9 *x2mA =
90mW & HHITX E9, VAaANES LDO (REGEN 23KEE) 7 OIEINDLEE. K 30V O 7 4 —/L REJRTO LDO HKIC L HiHE
TEE, B0V —5V) x 9 x2mA =450mW T9, 16 F¥ > FILDF P HIVASIFTY 2—/LTliX, LED~ b VU 7 2 & LDOEKRIC L H51HEES

ILETTY r—arTiE, AR — ROBRE DC/DC =2 _"—Z & HNT, Va BIFIZAE DA

=
FH,

(REGEN % GND [Z#5%) 95 Z L 2HIE L 9, DC/DC 2o "—Z DA, R 90% D & X233V ThHHERETHE, LED~ b

U7 ADIHEE

K DC/DC 22 o R—E NOREEIIND VAaZ i AT 16 F ¥ RV« TUVXNVATEY 2a—VERLET,
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—

R

-~

v

2ILAD

1.8V

3.3V
1

0.4pF

L

T >

%
LOGIC_RDY

STEP-DOWN | 33y
DC-DC
CONVERTER say Vs
1uF 0.1pF
g ‘f_r
FIELD SUPPLY g REGEN o o
Va 1 L Viiok
FAULT
MAX22196 READY 10kQ
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IEC 61131-2 EMC &

MAX22196 (%, 7 TR CEFEMEOEWENEERIT O MENRH Y £, AT /3 AL, IEC 6113142 [ZHEHLL 7§ EE (ESD) .
IEC 61000- 44 CHEPL LT EREE N T Y2 b 8=~ (BFT) . IEC61000-4-5 | Emw:%—yﬁmyga IEC 61000-2 THESH
TWA T vz MilEGEERT TN TEET, THrs - TR BEXOMA O T v& AHIC . PNEE ESD A1 & i\ skt
RER (ke KEHRDOE 7 v a v E2B8R) 2 TBRERANF Yo R LT 4 —)b %*ﬂ?ﬁ%ﬁboft\i?‘b) ESD &¥—+ |
TV FINLERER T RN X — WAL S 72 DIAMT TS B E T, ) 21 {RTAMTTE S A X 2 ERIC L D . AT R
1%, TEC 611312 B L OBE#EJ 5 IEC 610004xfﬁ$§fﬁménﬂ\é MoV MRt AR L, 2, TNEBZ DL LN TE
T, K2R T VAT A, £ TIORTHLEZ W TR Y . # 81277 ESD, EFT %w/mﬁd% IXFLTEETH D L HITRE SN
TVWET, ZNHTRTOREBRICEBWT, B EZIEDUTIE, LERIMTTES & iz, @UNERF ST ) r—a vl (Blz
X, MAX22196EVKITH#) (I > ZUBLS N E T,

D2
24V [ ;| 5V
m ) g ; g g g g )
10kQ
Vo4 VA VL READY
10kQ
12kQ REFDI
FAULT VL
R1 N TATCH
o MICRO
680Q SURGE RESISTOR SO CONTROLLER
[ ]
N SCLK
Ra " MAX22196
csS
IN5 SDO
GND
680Q REGULAR d
RESISTOR . W %7
L ° CRCEN
= IN8
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1
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R 7.EMC REA DS

COMPONENT DESCRIPTION REQUIRED / RECOMMENDED / OPTIONAL
Cl1 0.1uF, 100V low ESR ceramic capacitor Recommended
C2 1uF, 100V low ESR ceramic capacitor Required
C3 0.1pF, 16V low ESR ceramic capacitor Recommended
C4 1uF, 16V low ESR ceramic capacitor Required
C5 0.1uF, 16V low ESR ceramic capacitor Required
Co6 3300pF, 2220 safety rated Y capacitor Recommended

680Q2, 2512, 1.5W pulse withstanding resistor

RI-R4 (CMB0207, RPC2512, CRCW2512-IF or similar) Required
R5-R8 680Q2, 0603, 0.1W resistor Required
DI Bidirectional TVS diode, SMAJ33CA (42Q) or Required
SM30T39CAY (2Q)
D2 Schottky diode for reverse current protection Required
D3-D6 Bidirectional TVS diode, SMAJ33CA (42Q) Required
All other resistors 0603 0.1W resistors Required
All LEDs (not shown in Figure 21) LED for visual input status indication Recommended
£8. FT Uy MHEABRDOKER
TEST RESULT
Contact ESD +8kV
IEC 61000-4-2 Electrostatic Discharge (ESD)
Air-Gap ESD +15kV
IEC 61000-4-4 Electrical Fast Transient (EFT) Input Line +4kV
Line-to-Ground +1kV
IEC 61000-4-5 Surge Immunity (1.2/50us, 42Q) Line-to-Line +1kV
Power Supply +500V

74 —ILEAA®D ESD {7
ASEHUEL, MAX22196 IN_ B> ~DTFRAFX—%HRL, @BEDO TV b« TRAFX—NENE ESD &2 R# L4, AJE

FIPUIE,. &9 L7 ESD LWIZI A2 MERH Y . THICHE ) EREZRODZMERH Y £, MAX22196 AT ¥ > FL1d, 680Q
PLED AN SEFFEETZ AW, e k+8kV @ ESD #fifiiEE c‘j:tlSkVO) ESD K H BTt 5 = e TE £9, ANEBUEIX, ATERIC
fFoTAr—) 7 ENTETA— IV REEAAL v TF LT« AL v a/LREVT7 NEELE0D, ZOEHEICL>TT 7Y r— 30D

ATVRHEDRRE S IET, LD/ Ny r—i%, 2 DOy RO 7 — 7}75(%’85}3]:'5‘5@ AR RESIZTHNENH Y 77,
T— U HEIX. 74—V FAJNCEHIINE NS ESD L~ e 77U r—3 g OB LE T,
74 —ILEAAD EFT {£7&

ASTF v L, MEREELYE A OEREIREEN Q@ EIE T, fek+4kV, SkHz £7213 100kHz DEE TP = b (M22) ISlifxa b 2 &
NTXET, ﬁé%*/\77/7%ﬁﬁb\f EFT /1411/ EPHOER N7V b (3= F) &, MAX22196 O 7 1 —/L KAJNZ,
MAX22196 AJJE > ~DH NV R=w R iTh TSR A LET,
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_\\ S
R IILAT
v EFT PULSE
EFT VOLTAGE
T T ! t
I | 200us AT 5kHz
' » 10us AT 100kHz
REPETITION FREQUENCY
v
- |/ B
T T -t
: ' 15ms AT 5kHz :
l«——»] 0.75ms AT 100kHz |
| BURST !
| DURATION |
I‘ ‘I
! BURST PERIOD 300ms !

2. BESEENT YTV bN—R NDER

Z4—ILFATDH—DRE

IEC 61000-4-5 %—3> (X123 L[ 24) /5 IN_ELZARET 57210, LLFO2 oOBEAH Y £4, 1 ORI, K21 O INI~IN4

THREIND LT, BFIOMASVAESREZHERT 52 & TT, ilkV/4ZQ\ 1.2/50ps DH— « VAT 2 DI, 680Q LA LD/~ 2K
PadAT20ERHY £3, ZoVREHIE, V— « TRV —OMEICRINT A2 MERH Y £, @RS OFIL. CMB0207
MELF, RPC2512 F 721X CRCW2512-IF JEJ72 ¥ T4, MLEREFUEIZ. A7 1, 2, 3, FRIEIZOMDOATIFEIC L > TERSINET,
IN W7 4 VEABERHO a7 U 285 LRV TL &N, IN AN THWAESFHRFUEAEVIEE ., ERTE 2V — VIR MO
LA EL 720 9, HPUEZ 2528, P—VHRMEIZ 2SR 9, LaL, EHREREL 2D L. InXxRNIZE > TR —
Vo ZENTT 4= IR ALy a)L NEENEMLEST, AL vl a/)l REENIEC611312 OHIERNTHAHZ L 2R LET,
B2 ORI, 2K07 Y 7Y U ROM/NIFEETHHOT, K21 @ INS~INS I[ZRT X512, IKEHOEIHRIIZHWT, 74—
/u KAJIC GND £ CHAHM TVS 2T 52 LT, TVSIL, =V« TR AUF—2WINTEZLENH Y, B — 7 BILEEHIRT D%

BERH LT, Ui, — - b7V MRITRWEBEL LS ET A, #8172 TVS 121X, SMAJ33CA, SPT02-236,
7 v E U B ED/INZWPDEN3 32 72 ERH D, £1kV/AR2Q D —TU 0 bIR#EL £,
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100%
90%

50%

>
; 30% MAX

FRONT TIME: t1 = 1.2us £ 30%
TIME TO HALF VALUE: t2 = 50us + 20%

23.1EC 61000-4-5 1.2/50us ¥ — P BEE DK

COUPLING/DECOUPLING NETWORK

20 400 0.50F 680Q

| IN1
@ GENERATOR

I
6800 MAX22196
IN2

.
B GND

A =LINE-TO-LINE
B = LINE-TO-GND

[ 24.1EC 61000-4-5 H— S RERF %
20V ERDY—TRE
Vg B2 % £500V/42Q, 1.2pus/50us OV — 0L IRi#ET 572012 (K 23) | WERKEH OB 2 v ¥ — -« XA 4 — FE i,

SMAJ33CA TVS % Vo BN AT 5 Z L3 TE £9, £500V/2Q, 1.2ps/50ps DY — D HR#ET 572512, SM30T39CAY TVS % Vau EF
N TEET,
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FAULT [ Voo
FAULT | OFAULT
CHANNEL 1 READY o I
12KQ REFDI | | oo * IRDY : SAA >
va 10kQ '
MAX14483
[ATCH |
< OAUX IAUX |
< S = |l MCU
ISOURCE - SDO 0cs : s
FIELD INPUT 1 SCLK i | 000 >
Q 8500 s o OSCLK |  ISCLK |«
- 0sDI | 1SDI <
I
v
CRCEN t SBA | SDOEN |
DAISY |
Al | L
lSINK 0 LOGIC_RDY | =
I =
3 <= oA | enoe FIELD_RDY
FIELD INPUT 2 680Q N2 i =
S [ CHANNEL2 Lot 4700 |
. . Loz 4700 A
|
FIELD INPUT 8 6800 & g . I
4700 I
S { " CHANNELB Lo3 y é
'Y w
LO6 | LO5 | LO4 \>\\K' ‘%' “‘4}&' 3 i §
£
’ 3 3 i
N AN AN I
GND :
- - I
N |
owon S I B |
& A4 |
258 F v U RIILDMEHBUL VY V=R - TORILAAES 2L
>
F—5—15H
PART NUMBER TEMP RANGE PIN-PACKAGE
MAX22196ATI+ —40°C to +125°C 32-TQFN
MAX22196ATI+T —40°C to +125°C 32-TQFN

+ =44 (Pb) 7YV — RoHS HEMD/N >y br—2ThS 2L FRLFT,

T=7—7&YJ—L,

7 Tk

7rE A : BiCMOS
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