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EXRRAER
V24~GND -0.3V~+70V
IN ~GND oo —40V~+40V
(V24 = IN ) ™GND ...oorieiciiieieieeieeeeee e —40V~+70V
VMOK™~GND ..ot —0.3V~(V24 +0.3)V
VA, VL GND et —0.3V~+6V
Vu~GND
VA2 VA UVLO et —0.3V~(Va +0.3)V
VA <VA_UVLO weoveveiiiiiiicic —0.3V~(Min(3.3, Vas ) +0.3)V
REGEN~GND
VA2 VA UVLO ottt —0.3V~(Va +0.3)V
VA <VA_UVLOweoveiiiiiicieec —0.3V~(Min(3.3, Vas ) +0.3)V
FUHN BV
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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 (8,4) 47°C/IW
Junction-to-Case Thermal Resistance (8¢) 1.7°C/W
THERMAL RESISTANCE, FOUR-LAYER BOARD
Junction-to-Ambient (8a) 29°C/W
Junction-to-Case Thermal Resistance (8¢) 1.7°C/W
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TERYVDIDYE QER) 220/ V=R - TOFILAS MAX22194
BRI
(FFICHREDZRVIRY | Vag=+8V~+36V, VL=+25V~+55V, Va=+3.0V~+5.5V, Ta=—-40°C~+125°C, fUFRfEIL, Vo =424V,
VL=433V, Va=+5V, Ta=+25°C 31T 51H) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Va4 Power Supply (Device Powered by Va4 Pin)
Sink and TTL confi ti 65 \Y
Va4 Supply Voltage Vau ink an configuration
Source configuration 36 \%
Vo4 Undervoltage v REGEN shorted to | V24 rising 7 7.45 7.75 \Y;
Lockout Threshold 24 UVLO GND, VA =V =5V Vo4 falling 6.5 7 75 \Y
Vo4 UVLO Threshold
. V24 UVHYS 0.5 Y
Hysteresis
Vo4 = 36V, REGEN open, GPO bit in the
124SNK_V24PW | GLOBLCFG register = 1, all logic outputs 14 5
R unloaded, all IN_ floating and in sink 1x '
DI mode
Vo4 =36V, Vp = 5.5V, REGEN shorted to
I24SNK_VAPW | GND, GPO bit in the GLOBLCFG register
. 0.1 0.2
R =1, all logic outputs unloaded, all IN_
floating and in sink 1x DI mode
Vo4 Supply C t
24 SUpply Lurren Vo4 = 36V, REGEN open, GPO bitin the mA
I24SRC_Vv24PW | GLOBLCFG register = 1, all logic outputs
. ; 2 4
R unloaded, all IN_ floating and in source
1x DI mode
Vo4 =36V, Vp = 5.5V, REGEN shorted to
l24sRC_vAPW | GND, GPO bit in the GLOBLCFG register
. 0.7 2
R =1, all logic outputs unloaded, all IN_
floating and in source 1x DI mode
V Linear Regulator (REGEN Open)
Va Output Voltage Va Ia_LOAD = 1TMA, 8V < V4 < 65V 4.7 5 5.3 \Y;
Vp Line Regulation AVa INR IA_LOAD = TmA, Voq = 12V to 24V mV
Vp Load Regulation AVa 1D V24 =12V, Ia_LoaAD = TMA to 10mA 4 mvV
Vp Short-Circuit Current Ia_sc Vo4 =12V, Vp shorted to GND 20 28 45 mA
Va Power Supply (REGEN Shorted to GND, Device Powered by Vp Pin, V24 = Vp to 65V)
Vp Supply Voltage Va 3 5.5 \%
Va =5.5V, Voq = 36V, GPO bit in the
GLOBLCFG register = 1, all logic outputs
|
A_SNK unloaded, all IN_ floating and in sink 1x 13 2
DI mode
Va Supply C t
A SUPpRl rren Va = 5.5V, Vg = 36V, GPO bit in the mA
GLOBLCFG register = 1, all logic outputs
|
A SRC unloaded, all IN_ floating and in source 13 2
1x DI mode
Vp risin
Va UVLO Threshold Va uvLo A - 9 2.3 2.9 \Y;
B Vp falling 2.1 2.85
Vp UVLO Threshold
. VA UVHYS 0.074 \Y;
Hysteresis
REGEN Threshold VTH_REGEN 0.3 33 Y,
REGEN Pullup Resistor | RLk REGEN | Va=5.5V 200 kQ

VL Power Supply
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MAX22194

(FFICHREDRWIRD | Vas=+8V~+36V, VL =+25V~+55V, Va=+3.0V~+55V, Ta=-40°C~+125°C, UEMEIL. Vau=+24V,

VL=433V, Va=+5V, Ta=+25°C 31T %) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V|_ Supply Voltage \ 2.5 55 \Y
No switching, logic inputs static, V|_=
V[ Supply Current I 5.5V, CS = LATCH = V| 15 30 MA
= V| risin 0.9 1.8
V| UVLO Threshold VL uvLo Va =5V, REGEN L 19 v
- shorted to GND V| falling 09 1.75
V| UVLO Threshold
. VL_uvHYs 0.061 %
Hysteresis
READY Timing
Delay from V4 rising above UVLO to
tbrRDY_VARISE | READY low, REGEN shorted to GND, V| 1
[ = 5V, pulldown current 5mA
READY Delay Delay from V|_rising above UVLO to ms
tbrDY_VLRISE | READY low, REGEN shorted to GND, Vp 1
=35V, pulldown current 5SmA
VM Monitoring Comparator
External V)y Monitor v V\ pin rising, bit VMLOW in the FAULT1 0.778 0.81 0.842 v
Alarm, On to Off EXTVMOFF register goes to 0 and VMOK goes to low ) ) )
External Vy Monitor VM.pln falling, bit VMLOW in the FAULT1
VEXTVMON | register goes to 1 and VMOK goes to 0.751 0.78 0.814 \Y;
Alarm, Off to On high
Vv Glitch Filter tFILTER vMm | Vi glitch length that is filtered 3 us
Vv Leakage Current ILEAK VM Vp =5.5V,Vp =55V 1 1 uA
VMOK Leakage Current | ILEAK VMOK | VMOK =36V, V4 = 36V, REGEN open -1 1 A
VMOK Output Logic- VVMOK oL | lLoap = 5mA (Note 2) 0.4 Y,
Low Voltage
Thermal Management
Temperature rising until TEMPALM bit in
Temperature Alarm TALRM the FAULT1 register is 1, REGEN 115 °C
shorted to GND, Vp =5V, Vo4 = 8V
Temperature Alarm TALRM HYS Temperature falling until TEMPALM bit in 10 c
Hysteresis - the FAULT1 register is 0
Temperature rising until OTSHDN1 bit in
Thermal Shutdown TOTSHDN1 the FAULT1 register is 1, REGEN 150 °C
shorted to GND, Vp =5V, Vo4 = 8V
Thermal Shutdown TOTSHDN1_HY | Temperature falling until OTSHDN1 bit in 10 °c
Hysteresis S the FAULT1 register is 0
Svstem Thermal Temperature rising until OTSHDN2 bit in
st Z ?h a Hold TOTSHDN2 | the FAULT2 register is 1, REGEN 165 °C
utdown Thresho shorted to GND, V = 5V, Voq = 8V
System Thermal TOTSHDN2_HY | Temperature falling until OTSHDN?2 bit in 10 °c
Shutdown Hysteresis S the FAULT2 register is 0
PCB Fault Detection
Increas!ng current at pin R.EFD.I until bit 106 147 180
. RFDIS in the FAULT2 register is 1
REFDI Pin Short Alarm IRFDIS , . — HA
Decreasing current at pin REFDI until bit 100 132 170
RFDIS in the FAULT2 register is 0
REFDI Pin Short |
. RFDIS_HYS 15 MA
Hysteresis
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MAX22194

(FFICHREDRWIRD | Vas=+8V~+36V, VL =+25V~+55V, Va=+3.0V~+55V, Ta=-40°C~+125°C, UEMEIL. Vau=+24V,

VL=433V, Va=+5V, Ta=+25°C 31T %) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Decreasing current at pin REFDI until bit 18 3 4
REFDI Pin Open Alarm IREDIO RFDIO.ln the FAULT2.reg|ster is 1 __ uA
Increasing current at pin REFDI until bit 25 4 5
RFDIO in the FAULT2 register is 0 )
REFDI Pi
n Open IRFDIO_HYS 1 uA
Hysteresis
REFDI Current Setting
REFDI Pin Voltage VREFDI 0.585 0.61 0.635 \Y
REFDI Resistor Range RREFDI 12 55 kQ
R = 55kQ, Sink 1x DI mode and
Input Current Set Range IN TY1/3 MIN REFDI 0.43 05 0.59 mA
Min - - Source 1x DI mode
R = 12kQ, Sink 1x DI mode and
Input Current Set Range IN_TY1/3_MAX REFDI 295 mA
Max Source 1x DI mode
Input Current 3x Scale RreFDI = 12kQ, Sink 3x DI mode and
SCLF 3.0
Factor Source 3x DI mode
Inputs (IN1-IN4)
Type 1/3 Digital Input
On-State Input Current Sink 1x DI mode, RRerp| = 12kQ, 6V <
|
in Sink Mode (Type 1/3) IN_TY1/3SK ViN <36V 21 2.25 2.65 mA
On-State Input Current Source 1x DI mode, Rrerp| = 12kQ, Vo4
in Source Mode (Type IIN_TY1/3sR | =36V, (V24 - 36V) = V|\_= (V24 - 6V) -2.65 2.25 2.1 mA
1/3) (Note 2)
Type 2 Digital Input
On-State Input Current | Sink 3x DI mode, RRgFp| = 12kQ,
in Sink Mode (Type 2) IN_TY2SK | HITHR_=0,3V<V)y <36V 6.25 6.7 77 mA
On-State Input Current Source 3x DI mode, RRgpp| = 12kQ, Vo4
in Source Mode (Type lIN_TY2SR =36V, HITHR_=0, (V24 - 36V) < V|y_=< -7.7 -7 -6.4 mA
2) (Vog - 3V) (Note 2)
High-Impedance Mode
Sink off DI mode, HITHR =1 10 45 70
VIN_ =36V, Vg = =
36V, REGEN open | HITHR_=0 40
Input Current Hi-Z Mode lIN_HIZ Source off DI mode, Vin_ =0V, HITHR_ pA
=1, V4 = 36V, REGEN open (Note 2) -70 -10
TTL off mode, ViN_ = 5.5V, Voq = 3V,
REGEN shorted to GND, Va = 3V 26 15
Threshold Voltages
On Threshold Voltage in VToNsk L | Sink mode, HITHR_=0, V|\_ rising 3.5 4 43 v
Sink Mode VTONSK_H Sink mode, HITHR_ =1, V|\_ rising 6.6 7 76
Off Threshold Voltage in VTorrsk L | Sink mode, HITHR_=0, V|\_ falling 27 3 3.3 y
Sink Mode VToFFSk H | Sink mode, HITHR_ =1, V|\_ falling 5.6 6 6.5
Source mode, HITHR_ =0, Vo4 =8V to
VTON L . - Vo4 -4.3 Vo4 -4 Vo4 - 3.5
On Threshold Voltage in ONSC 36V, VN _ falling v
Source Mode Source mode, HITHR_ =1, Vo4 = 8V to
VTONSC_H 36V, Vi falling Voa-74 Vpa-7 Vp4-64
Off Threshold Voltage in |, Source mode, HITHR_ =0, V4 = 8V to Voa- . o Vo4 -
Source Mode TOFFSC_L | 36V, viy_rising 315 2.55 v
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(BHIZHEEDIRVDRY | Vag = +8V~+36V., VL =+2.5V~+5.5V, VA =+3.0V~+5.5V, Ta=—-40°C~+125°C, RFEIL. Vau=+24V,
VL =433V, Va=+5V. Ta=+25°C 12T 5fE) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Source mode, HITHR_ =1, Vo4 =8V to
VTOFFSC_H 36V, Vi rising V24-63 Vo4-6  Vu-54
ViN Threshold
s VIN_HYS | HITHR_don’t care 0.8 %
Hysteresis
TTL mode, REGEN shorted to GND, V4
Input High in TTL Mode VIH_TTL =Vj 1.5 1.8 \Y;
TTL mode, REGEN shorted to GND, Vo4
Input Low in TTL Mode ViL_TTL =V 1 1.3 v
Input Threshold
V
Hysteresis in TTL Mode TTLHYS TTL mode 0-5 v
Input Filters
ViN_ Sampling Rate fosc Vo4 = Vp, REGEN shorted to GND 1 MHz
Minimum Detectable tpy Filter bypass, no external capacitors on 3 S
Field Input Pulse Width pins IN1-IN4 W
Bypass, FLTEN_is 0 in the CNFG_ 5
register us
DELAY_[2:0] =0 50
DELAY_[2:0] = 1 0.1
DELAY_[2:0] =2 0.4
Input Filter Delay tFLT_DELAY DELAY [20] =3 0.8
DELAY_[2:0] = 4 1.6 ms
DELAY_[2:0]1=5 3.2
DELAY_[2:0]=6 12.8
DELAY _[2:0] =7 20
Input Filter Delay Filters and sampling clock tolerance for ) o
Tolerance DELAY [2:0] 1016 +10.16 &
LED Matrix/GPO Pins (LO_)
Output Logic-High VoH_LED | lLoAD =-5mA (Note 2) Va-04 Y
Voltage
Output Logic-Low VoL_LED ILoaD = 5mA (Note 2) 0.4 Y
Voltage
Output Off Leakage ILEAK_LED | VA=5.5V -1 +1 HA
LED Matrix Scan Rate fLED 0.33 kHz
Logic Pins (LATCH, CS, SCLK, SDI, SDO, READY, FAULT, CRCEN, DAISY, A0, A1)
Input Logic-High ViH 07X V| Vv
Voltage
Input Logic-Low Voltage ViL 0.3xVL v
Input Hysteresis Vhys 0.5 mv
Input Logic Leakage m V| =Va =55V 1 1 uA
Current _
nout Pulluo Resict R CS=LATCH=0V, V| =Va =55V, 105 ©
nput FUTup Resistance Pu REGEN shorted to GND
Input Pulldown R A0, A1, CRCEN, DAISY, SDI, SCLK, V|
Resistance PD =V = 5.5V, REGEN shorted to GND 195 kQ
o SDO, READY, I pap = -5mA, V| =25V
SulttPUt Logic-High Vou to 5.5V, Va = 5V, REGEN shorted to V| - 0.4 v
otage GND (Note 2)
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MAX22194

(BHIZHEEDIRVDRY | Vag = +8V~+36V., VL =+2.5V~+5.5V, VA =+3.0V~+5.5V, Ta=—-40°C~+125°C, RFEIL. Vau=+24V,

VL=433V, Va=+5V, Ta=+25CICHF 5ME) Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
V| =2.5Vt05.5V
. lLoAD = 5mA, _ ' 0.4
Output Logic-Low VoL REGEN shorted Vp =5V for SDO v
Voltage to GND (Note 2) Vp =3V to 5.5V for 0.4
FAULT )
Output Open-Drain Off |
Leakage Current OLEAK - ! WA
Dynamic Characteristics
IN_ Sampling Rate fs Vo4 =Vp = 5V, REGEN shorted to GND 1 MHz
IN_ Latching Delay {CATCH il;r?rrgzléﬁ\TCH or CS falling until input data 40 ns
SPI Timing Characteristics
SCLK Frequency fscik 12 MHz
SCLK Pulse Duration tscLk (Figure 1) 38 ns
CS High Pulse Duration tcsBPw (Figure 1) 1.11 us
M|n|mum Data Setup {DINSU (Figure 1) 10 ns
Time
Minimum Data Hold tDINH (Figure 1) 10 ns
Time
Minimum CS Hold Time tcseH (Figure 1) 38 ns
CS Falling Edge to First t .
Rising SCLK Edge SCLK_SU (Figure 1) 40 ns
Maximum SCLK to SDO
t .
Output Valid Time Do (Figure 1) 30 ns
Maximum CS to SDO lcsB_SDOVALI (Figure 1) 40 ns
Output Valid Time D d
SDO Rise/Fall Time tRiF 35 ns

Note 1 :
FeunTWET,

Note 2 :

analog.com.jp
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MAX22194

A4V TH
| fessew
ItSCLK,SL: | oo | }
i i P t501K ! |
SCLK | 1 2 u : 1 1" 12 13 4 1 ' 4_\_443‘ :
T e lonsy o —> - i ---
SIRNY Y B S S S -3 W
2 0 B L \ HGH.Z S —
S G S L s e s s = W G

B1.SPI&13IVIH

ESD {Ri#
(Ta =+25°C)
PARAMETER SYMBOL CONDITIONS VALUE UNITS
ESD Human Body Model, All Pins +2 kV
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TZ£AI79 K GERK o9/ V=R TOEILAR MAX22194
AR

(FEITHRE D72 R Y . Vaa=+24V, REGEN =GND, Va=+5V, VL=+33V, Rgeri= 12kQ, Rin_=680Q, Vi = 7 1 —/L RMUIOELEH
M, Vi, = B O BEEREME, Ta=+25°C)

V24 SUPPLY CURRENT V,4 SUPPLY CURRENT V, SUPPLY CURRENT
vs. Vo, SUPPLY VOLTAGE vs. V4 SUPPLY VOLTAGE vs. V, SUPPLY VOLTAGE
2 (SINK MODE) o 0 ____ (SOURCE MODE) o2 20 (SINK MODE) o0
REGEN OPEN, ' ' A OPSE " CONNECTED TO REGEIIQ SHORT&D TO GNIIZ) I
' ALL INPUTS ARE CONNECTED TO V. ,
TYPE 1/3 AND TYPE 2 SINK MODE, 35 2 TYPE 1/3 AND TYPE 2 SINK MODE,
18 |- ALLINPUTS ARE UNCONNECTED < = 18 [ ALLINPUTS ARE UNCONNECTED
< | | =
£ - = 30 = [
£ TYPE 1/3 g £ —TYPE1/3
& 16 |- —TYPE2 & o o16 -
o 2 25 = —TYPE 2
< o >
2 >
[ 7 S
=14 %20 T 14
> S -
S 12 T ::};E ;/3 = 12 —
- | | ]
10
10 8 12 16 20 24 28 32 3 10 _—]
8 12 16 20 24 28 32 36 V4 SUPPLY VOLTAGE (V) 3 35 4 45 5 55
Va4 SUPPLY VOLTAGE (V) V, SUPPLY VOLTAGE (V)
V,, SUPPLY CURRENT V4 SUPPLY CURRENT Va4 SUPPLY CURRENT
vs. Vj SUPPLY VOLTAGE vs. Vv INPUT VOLTAGE vs. Viy INPUT VOLTAGE
(SOURCE MODE) o (SINK MODE) (SOURCE MODE) -
20 T T T 20 loc0 12 T T r r T T
REGEN SHORTED TO GND, | L REGEN OPEN, Vi AT THE PIN,
ALL INPUTS ARE CONNECTED TO Vy4 REGEN OPEN, Vjy_AT THE PIN, ONE CHANNEL IS DRIVEN, ALL OTHER
= 18 } ONE CHANNEL IS DRIVEN, ALL OTHER 10 | CHANNELS ARE IN DEFAULT SETTING ]
z JE = 18 I CHANNELS ARE IN DEFAULT SETTING — K I
£ = —
= £ [ = 8 TYPE1/3 _|
g 16 |-—TYPE2 = —TYPE 113 g —TYPE2
[ b 16 |- 74
3 [ —TYPE2 5 6
> > o
g — > 5
8 / E 14 % 4
=, — ) 2 )
; % 2
%/ )
10 0
3 35 4 45 5 55 10 0 5 10 15 20 25 30 35 40
V4 SUPPLY VOLTAGE (V) 0 5 10 15 20 25 30 35 40 Viy_INPUT VOLTAGE (V)
Vin_ INPUT VOLTAGE (V)
I_INPUT CURRENT I_INPUT CURRENT I_INPUT CURRENT
vs. Vg _INPUT VOLTAGE vs. Vgiy_INPUT VOLTAGE vs. Vey_ INPUT VOLTAGE
25 (TYPE1/3 SINK MODE) . . (TYPE2SINKMODE) . o (TYPE 1/3 SOURCE MODE)
23 | Ven_ AT THE FIELD SIDE 7 L Ven_AT THE FIELD SIDE 02 | VAN AT THE FIELD SIDE |
CURR_[1:0] =01, _ CURR_[1:0] =10, . CURR_[1:0] = 01, 1X CURRENT
z 20 L 1X CURRENT Z 6 | 3XCURRENT I < 495
5 17 = 5 I = 08
w ['4 [i4
g 14 s 4 R
3 o I o
g R 5 3 5 14
z % I a
Z 08 = 2 £ 47
2 = | =
= 05 1 -2
0.2 0 23
0.1 — -1 26
40 30 20 10 0 10 20 30 40 40 30 20 10 0 10 20 30 40 40 30 20 <10 0 10 20 30 40

Ven_INPUT VOLTAGE (V) Ve, INPUT VOLTAGE (V) Ve_ INPUT VOLTAGE (V)
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TRV QR o9 /9—R T

N

2ILAA

MAX22194

(FFIZHRE D72 WRY | Vay =424V, REGEN =GND, Va=+5V, VL=+3.3V, Rgeroi = 12kQ, Rin_=680Q, Ven_ = 7 1 —/L RIAIOELH

EME, Vin = EIOBEREM, Ta=+25C)

I,_ INPUT CURRENT (mA)

Iiy_ INPUT CURRENT (mA)

In_ INPUT CURRENT (mA)

40

10

Iy, INPUT CURRENT
vs. Viin_INPUT VOLTAGE
(TYPE 2 SOURCE MODE)

toc1

T T 1 1
| Vi AT THE FIELD SIDE |
CURR_[1:0] = 10, 3X CURRENT

—

30 20 10 0 10 20

Vew_ INPUT VOLTAGE (V)

30 40

I INPUT CURRENT LIMIT vs. Regrp,
(SINK MODE)

T 1
Vi_ AT THE PIN = 24V

\

\
N

toc1

CURR_[1:0]= 10
3X CURRENT

N\

~J

CURR _[1:0] = 01
~_ 1X CURRENT
/T

L4

N
~N

\

20 30 40

Rrerol (kQ)

50 60

I INPUT CURRENT LIMIT
vs. TEMPERATURE
(SOURCE MODE)

1 U 1 T
Viy_ AT THE PIN = 0V

toc1

W

CURR _[1:0] = 01 —
1X CURRENT

CURR_[1:0]=10 T -
3X CURRENT

AN

25 0 25 50 75
TEMPERATURE (°C)

100 125

analog.com.jp

I, INPUT CURRENT (uA)

I INPUT CURRENT (mA)

I INPUT CURRENT (mA)

N W A O N o ©

o -

40

Iy INPUT CURRENT
vs. Ve INPUT VOLTAGE
(HIGH-IMPEDANCE SINK MODE)

toct

| Ve AT THE FIELD SIDE
CURR _[1:0] = 00, CURRENT OFF

——HITHR_=0
[ —HITHR_=1

30 20 <10 0 10 20

Ve_INPUT VOLTAGE (V)

30 40

IIN_ INPUT CURRENT LIMIT vs. RREFDI
(SOURCE MODE)

toct

l_————

A

[\
CURR_[1:0] = 01
1X CURRENT

1

)

CURR_[1:0] = 10
3XCURRENT —

Vix_ AT THE PIN = OV
| l

50

20 30 40

Rrerpl (KQ)

60

I, INPUT CURRENT LIMIT
vs. V; SUPPLY VOLTAGE
(SINK MODE)

T T T
REGEN SHORTED TO GND,
[~ Vi\_ AT THE PIN = 24V

toc17

\

CURR_[1:0]= 10
3X CURRENT

CURR_[1:0] =0
—— 41X CURRENT

N\

35 4 45 5
V4 SUPPLY VOLTAGE (V)

55

w

I INPUT CURRENT (mA)

Iy INPUT CURRENT (mA)

I, INPUT CURRENT (mA)

80
60
40
20

-20
-40
-60
-80
-100

N W A OO N ©® ©

Y

S b N &S &hH A LS

40

-50

Iy INPUT CURRENT
vs. Viiy_INPUT VOLTAGE
(HIGH-IMPEDANCE SOURCE MODE)
1 I 1 I 1
| Ve AT THE FIELD SIDE
CURR_[1:0] = 00, CURRENT OFF

——HITHR_=0

——HITHR_=1

toct

|

//

30 20 10 0 10 20

Vew_ INPUT VOLTAGE (V)

30 40

Iy INPUT CURRENT LIMIT
vs. TEMPERATURE
(SINK MODE)

1 T 1 T
Vin AT THE PIN = 24V

toct

\\

CURR_[1:0]=10 __|
3X CURRENT

CURR_[1:0] = 01
1X CURRENT

2 0 25 5 75
TEMPERATURE (°C)

100 125

||N_ INPUT CURRENT LIMIT
vs. V3 SUPPLY VOLTAGE
(SOURCE MODE)

T T T
REGEN SHORTED TO GND,
™ Viy_ AT THE PIN =0V

toct

X

CURR_[1:0] = 01 —
1X CURRENT

— CURR_[1:0]=10
3X CURRENT

N\

3 35 4 45 5
V4 SUPPLY VOLTAGE (V)

55
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IXAYVTv K QGEE) S0/ V=R - TIRILAA

MAX22194

(FFIZHRE D72 WRY | Vay =424V, REGEN =GND, Va=+5V, VL=+3.3V, Rgeroi = 12kQ, Rin_=680Q, Ven_ = 7 1 —/L RIAIOELH

EME, Vin = EIOBEREM, Ta=+25C)

Viy_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE

(TYPE 1/3 SINK MODE) ot

8.0 T r r ; |
= Vin ATTHEPIN
g 75 |k HITHR_ =1, HIGH THRESHOLD
<<
=
=)
g 170 \
fa)
—
2 6.5 FALLING RISING
5 6.
z N
=
E 60
=)
o
=
_Z‘ 55
=

5.0

S50 25 0 25 50 75 100 125
TEMPERATURE (°C)

Viy_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE

o (TYPE 2 SOURCE MODE)
= Vi AT THE PIN
= 15 | HITHR =0, LOW THRESHOLD
o “°r
<
=
—
S 210 L3
2 FALLING
2 s RISING
w
o
=
E 200
]
o
=
195
>
19.0

50 256 0 25 50 75 100 125
TEMPERATURE (°C)

LDO LINE REGULATION

I I
lLoap = 5mA

toc25

5.06

5.04

5.02

5.00

V VOLTAGE (V)

4.98

4.96

4.94

8 12 16 20 24 28 32 36
Vo4 SUPPLY VOLTAGE (V)

analog.com.jp

Vin_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE

(TYPE 2 SINK MODE) o0
5.0 ’ . . . 20
= Viy_ AT THE PIN
g 45 | HITHR_=0, LOW THRESHOLD
<
5
2 40
- \
2 35 FALLNG | ]
& RISING
[i'q
= \\
A
2
o
=
] 25
>
2.0

S50 25 0 25 50 75 100 125
TEMPERATURE (°C)

Viy_INPUT THRESHOLD VOLTAGE
vs. TEMPERATURE

(TTL MODE) -
30 1 I 1 I 1 I

s Viy_AT THEPIN
hrs 25 | CURR_[1:0] =11, SOURCE_= 0, HITHR_= X _]
Q
<
2
—
g 20 RISING
9 \
o
T 15
w
£ %
ST
z
2 FALLING

2 05
>

0.0

50 -5 0 25 50 75 100 125
TEMPERATURE (°C)

LDO OUTPUT VOLTAGE
vs. TEMPERATURE s
5.10 T I
lLoap = 5mA

S 506
w
2
=
g 502 —
2 -
'(5D 498
o
9

494

490

50 25 0 25 50 75 100 125
TEMPERATURE (°C)

Vi INPUT THRESHOLD VOLTAGE (V)

V VOLTAGE (V)

v

LO_ OUTPUT VOLTAGE

©
o

o
3]

*®
o

N
3]

~
o

16.5

16.0

5.10

5.06

o
o
S

N
©
®

494

4.90

o o = = AT < LB <
© W O O O = = N
S S o & & o o o

4.80

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

toc2

Viy_AT THEPIN
| HITHR_ = 1, HIGH THRESHOLD

»

FALLING RISING

S50 25 0 25 50 75 100 125

TEMPERATURE (°C)

LDO LOAD REGULATION

toc24

0 5 10 15 20 25 30
V4 LOAD CURRENT (mA)

LO_ OUTPUT VOLTAGE

vs. LO_ CURRENT
T T T T
REGEN SHORTED TO GND, V5 = 5V,

toc27

- GPO BIT =1 IN THE GLOBLCFG REGISTER
—|
——
—
0 2 4 6 8 10

LO_ CURRENT (mA)
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IXAYVTv K QGEE) S0/ V=R - TIRILAA

MAX22194

= < &
> = é =

132113111301 129} 128} 271126} 25!

Nt |1 1241 LO1

TOP VIEW T 2

REFDI
REGEN

N |2 3| 102

IN3 |3} 122 L03

e |4 MAX22194 | (21| Los
1.C. 51 i

c. |61

‘20| Los

19| Los

(Ko I 18] paisy

Ic. |8 117 | CRCEN

i 55t A

Ev AT

Hie

Y27LYA 247

BR

BR

25 V24

24V 74 —I)L RER, 1WF DAV TUYEHAWTGND [TNA/IRRALET, PoI8&D
TTILE—FTIE. 24V ONE T 4 —IL FERIEFETY, FHMICOLWTEHERDOEY >3
VESBLTCESL,

Power

27 Va

5V YZF7EELFaL—4HH7 (REGEN EUIERER) . F1=(E3V~55VERAS

(REGEN E I GND [Z5E#) o MAX22194 1k, > % - E—F& TILE—FT, 7
2aVELTVANLDAERETEET (VauZ VAIZIEHK) o VAR IWF DIV TUHT
GND [2/N/ /SR LET,

Power

29 REGEN

ValFal—4 - £ x—TJLAH, REGEN % GND [Z##id 5 &, ValFal—4%
TAARI—TILTEET, REGENZF—T DFFE (REMIZTILT v FLI-KEE) I
IT5E VALFaL—EFAR—TILTEET,

VA

Digital Input

12 Vi

25V~55V AV YY) « A A —D 2 —RER, VLIE0.1uF ®a > F 4T GND [Z/34
IRALET, VLIFEIZVARTEGD L SICLTLIZELY,

Power

28 v

UnlE. VauEEZF0h0EREENERICFERTE S V/IL—424~DANBETT,
Vuar/AL—420 k) v FEEE. 0.81V GLEMNY., KB F=1X0.78V (L TA
Y., KKl T, EERT—) VT EMITOERSEREF>TITSIEMNTEET,

VA

Analog Input

26 VMOK

THOTF470—, A—HA K, #—F2 KL UHH, VMOKIZ, VW AZBEALRL
T0.81V (KFfE) #BRHLO0—I2iEY. VWAAEBEEA 0.78V (KKfE) #TES &N
1272 Y FF, VMOKERAK VuDEREEDOHEICTILT v THEAEFER LTS,
LED ZEJHIIZH#HEL T, BIFE 74— L FEROKEEZRT I ENTEETS,

V24

Digital
Output

56,7,8 I.C.

REBTEHRSNTOET, .CIEKREHRDFEEICT S, GNDITHEHRELFET .

EP GND

FTRTDITLA—ILFAAETRTOEREBED ISR - V-2,

GND

FCRILAAEY

1,2,3,4 IN1 to IN4

T4—ILEAN, Z4—ILEABEIN_EVDOREIZ 6800 DIERFEHKR LET ., HMICD
WTIEEFEHDEI Y avESBLTCESL,

V24

Sink or
Source
Inputs

analog.com.jp
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IEAYIyF GEB) v/ Y—R - FORILAS MAX22194
SPI
FOT47A—, O—HYA K. A—=F LAY THIL b A2 TH—4, FAULT Diaital
9 FAULT | AO—Izfio1=38&(F. FAULT LR A2 EL 1 DD ISHTBBEIA TS VL Ollﬁlpit
ZEERLET, FAULTE VIORIIZIZTLT v TR ZERLET,
FHOT4T0—, NAHA B =TV LA A, Valk VLOBASEREID
10 READY UVLO RL w3l F%#2 % EREADYAO—IZH Y, ZhIZk >T MAX22194 D Vi Digital
BRENA VIS YBEERATEZ L ERLEY, READYE GND ORISIETILY Output
DUEREEELET,
LATCH& CSOREA S, BAADHRT) PUT54Y (LEINERER) OAHTO
TFT—HR - SYFEHBLET, CSELATCHOREAMRNA D &&=, SYFIFFIUR
11 aten | X7 l{) FTT. SUTSAHFDAATOT—4IE, LATCHiT:!iCEQL\?'*Lh\w L Digital Input
ATFAY Iy OTREEINET, LATCHIZEE. D MAX22194 T/34 RFETA
AF R - B T) O TERPESEDEOICFEREINET, LATCHIZIEFBUL\RER
TLT v IRBYET,
13 os FyT-vwLY FAH, O—FF7H—FLTANKEEZS Y F L. SPIZAR—TIL VL Digital Inout
LT, COICEBLRBILT v THbYET. gratine
14 SCLK YT -0y S AN, SCLKIZIEBLRETLLIURHYET, VL Digital Input
15 SO YT - T—EAH, T—4I&. SCLKOMZENY T ySTSDIIZHVBAYHIARE L Digital Input
nES, SDIZEBLIABILLYIUABY ET, gtatinp
16 SDO YT FT—EHEA, T—RIEZSCLKOITHAY T v STEHFENET, CSHN VL Digital
A DEE, SDOFEA Y E—FVRIZHYET, Output
BREEY
CRCA®*—TJL - E>, CRCENEVZENAIZFT B L. SPITOCRCAEFETS—
17 CRCEN | #®HAA r—TILEhFES, CRCEZHEALAIMEAIL. CRCEN EvE0—IZLE VL Digital Input
3, CRCEN [ZIZBLREBILEHY VA HY £,
FAS—Fr—Y A %—T-EY, DAISY EVENAIZTBE, FTAS—Fz—
18 DAISY VUSPIE— KA R—TLENET, TAS—Fz—> - E—REFEALAVEA VL Digital Input
IZ. DAISY Ev%#0—IzLET, DAISY [ZIFBLARSBIILIEYURHY T,
TOANWANERFIRIE) 77 LUREH. 24 T 18XV 24TIAADIEE. Anal
30 REFDI REFDI & GND OIZ 12kQ OER £ EE L F T, #EMI- DL TIEEEDO LY 3y VA I”a °tg
ESBELTEE, nbu
31 A0 7 RLRIBEARERL SPIOF v T - 7 KLALSB, R4 #8BL TS, VL Digital Input
32 A1 7 RLRIEETREA SPIDF Y 7 - 7 ELAMSB, %4 #8BLTIHEEL, VL Digital Input
LED< FJ4 X /GPO A
GLOBLCFG L XA M GPO Ew A0 DIBEAIFF ¥ o RIL4LED #iEH YV — Fig
B (A—F2RFLA4Y - O—44F) | Ffl&. GLOBLCFG L R4 M GPOEw k Digital
21 LO4 M1OBSERARARS Yy H P4 (FysaTd) , LEDHEAE LTHAT 358 VA Ol'ﬁ'pﬁt
. ERZEIERLTCLED BRZHRELET . FALAWMESIE. BEREOEEIC
LET, EHE/ M OVWTIXLED Y RV RADEI L avESBLTLESL,
GLOBLCFG LY X2 M GPO Ew hAS0 DIBAIXF v #IL 5LED #iBH V— Fiz
B (F—F>RKLA4>-O0—H44F) | £flk. GLOBLCFG LY RAM GPO Ew + Dialtal
20 LO5 R1OBEFABOCYIHAS (Fyia L) . LEDHAE LTHERT 3188 VA of’t'pfjt
%, ENZEIEHRELTLEDEREHRELFT, FRALANGESIX. EEEOEFIC
LET, #EE/HMOVWTIXLEDT R RADEI Y avESBLTLESL,
GLOBLCFG LY RAM GPO Ey b1 DBARFF v oRIIL6AEDS Yy HH6 Digital
19 LO6 (FysaF) . ERLANES. Ef=(£ GLOBLCFG LR 4 M GPO By kA0 VA olIJgtl fn
DEAEEEGOEEICLET, P
GLOBLCFG L XAM GPO Ew FA 0 DIBERIFF ¥R 1D LED #£E7/ —F
Bt (F—TUFLAY - nNAHYA4F) | £flE. GLOBLCFG LY X4 M GPO Evw Dialtal
24 LO1 RO DIESIEABOS Y A1 (FydaTi) . LEDHAE LTHAT 2154 VA o'u%' ﬁt
&, ERZEIERLTCLED BRZHRELET . FALAWMESIE. BERKEOEEIC P
LET, EHE I OVWTIXLED Y RV ADEI L avESBLTLESL,
GLOBLCFG LY ZXAM GPO Ew FAS0 DIBAITF v U RIL2LED #£B7 / — Fiz
B (F—T2RLA2 - nNA4H4F) | Fflk. GLOBLCFG LY RXAM GPO Ew + Dialtal
23 LO2 RN1OBEFABOCYyIHA2 (Fyia ) . LEDHAE LTHERT 3188 VA of’t'pfjt
%, ENZEIEHELTLEDEREHRELFT, FRALANGESIX. EEGEOEFIC
LET, #EE/EMODVWTIXLEDT R RADEI SV avESBLTLESL,
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IXAYVTv K QGEE) S0/ V=R - TIRILAA

MAX22194
GLOBLCFG LY RAM GPOEY kMO DBAIXF v RIL3LED £@E7 / — FiE
B (F—FoFLAY N4 A4FK) | Ff=lE. GLOBLCFG L RAA2M GPO E W + -
22 LO3 R1DBEEAAOS Yy A3 (FusaTL) . LED Hhe LTHERAT Z8E VA CD)'gt'ta't
k. EREESEHLTLEDBEREZRELET., FALAMEE L. BEGOEEI U
LET, B/ H#MIZODVWTIHXLEDT R RADEI V3 vESBLTLESL,
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4

IERYVITY R QR o0/ V=R -TORILAAH MAX22194

Maex
Va \
% % Va4
24V R1 R2
—VW\—4
o o | =
Vo4 VM VA VL
3V v
VMOK L
+
I
0.8V ——
FAULT
5V
REGULATOR
MONITOR G
MAX22194 '% READY
LATCH
: VT_SOURCE DAISY
e :
P8 : | CRCEN
L9 : =
T :
680Q | G E : cs
FELDINPUTT  O— NN\, : FILTER — LATCH —
Py i : SDO
P . -
) :
] : SPI
P : REGISTERS <K
VT_SINK + SDI
: INPUT CHANNEL 1, TYPICAL OF 4 : B
"""""""""""""""" o TTTTTTTTTTTmmmasssmeees AT
. -
6800 " hd A0
FELDINPUT4  O— NN/ INPUT CHANNEL 4
LO1
RREFDI = 12kQ >
REFDI REFERENCE | IReF LED DRIVER L02
GENERATOR MATRIX /
GND GPO OUTPUTS Los
{ 1C. L06 | LO5 | LO4
v \ \
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

MAX22194 1%, 4 SOT X NVATIOR Y v V7 IREZHRHLET, INI~IN4 DANE L OELEEZNELY 77 Lo AL EEL T, 74—V

RoOALF U=ty Gh @Dﬁ%ﬁ?(EM)W%#ELi#‘4o@Aﬁi¢~TJAHmi%iw®w¢hm@7#w
Va Lo TRHIFZT v F &, T—FIESPI 25 LTy U 7 b SN TRIA IR Y £,

KANINE, B 7 £ E@{JIL/ Z. DI (BEFIFEA LYy gV R) £ TTL ALy > a /L R L CHEBNICERTE T £,
VR s B— ROFVHZ VAT ERER LG TE, V07 - E— RTILBBREZITWMAZ N TEXET, ONREIZ. ASTF v
IR T AT LT Eéhfwé%é(mWGv/xﬁwsmmazt/% 0) IZIEEETHY, ANIRY—AAE LTHE
éﬂf“é%ﬁ(QWGVV%&@S@BQEE/F—U iﬁ$FT¢ OFF IRf8IZ, ANF v BNy 7 A& LTHREESNT
WABAITIFREETHY . AR Y —AANE LTHREINTWAGEEIZIZEELETT,

Aﬁ:/ﬂv%&#L%@ﬁﬁéﬁ T%é%i\%va?k%mywx%ﬁ7l¢5:&ﬁT%\ﬂfﬁL@WitﬂZM&ﬂL@W
DEA V=X AN THERIZZR Y £,

12kQ O#HT% REFDI & GND ORJICHE L, 680Q DIHIEE T 4 — /L AT EZOx)ET 25 IN_ BV OMICEET 2 & ONF KO OFF
M) w7 e RAV RN TOERE MY v« RA Y N TOEEN, mcmwlz&471Biti&472@7)&wkﬁ@*#%%i i
T ZENTEET, FANENCESTU VY (FREY—R) SNHERIL. BRI v IPRE L L VVIET HE T, ANE
Ekimﬁ%mmﬁﬁbiTo:@ﬁ%yh%%iéaE@%Mﬁ&or§\Aﬁ@miiﬁbiﬁho EFEHIRIL, TEC 61131-2 ~DH%E
WA FefR U, RIFFICOERDOEBTA ] & bl U OB &2 RIBICHI L £97, X212, T Y VERK L OELEICRET 5 IEC61131-2 D
ERLET,

&4?1/&473@??&»Aﬁ%%%yiw33 IR 521X, CNFG_ LY A X D 250D CURR_[1:0]E > % 0b01 IZR%E L T,
REFDI 5T & 0 BE SN D EIRIC 1 fEOMRE A BN L, FIZCNFG LY AXOHITHR By b& 1IZRELT, EV@EWMEEZAE
®@E2v//awh_ﬂmLiT HAT 2 DT VENATNET ¥ RNV T EITRIRT H121%, CNFG_L YA ¥ 2 20 CURR [1:0]
By FZ0bI0ICETE LET, ZORETIX. REFDIEHUC L - THE SN D EIIC 3IFOBENEBRINET, £D7=H, CNFG_ LT R
ZOHITHR By &2 O0ICHEEL T, IVERWEEA Ly v a /b RERINLET, ZiHUL, 3BORBIC L s TATERNEL 2D, AN
BEIIEHIOMMOELRE TFHARELRD7HTT, ANE— FREICOVWTEE 1 E2BBLTIEEN,

B EMHT REFDL X, ROfH R EZH W CEE T £,

_ M X Vggrp:
RREFDI - I—
IN_
Z ZC, Veernt = 061V (fRFEMHE) T, EBEMIF, B2 IRTEIICANTE—ROREICL > TR F9, HK/N§FA REFDI HPUHEIX
12kQ T, REEDI #5173 12kQ LA F D4, FAULT2 LA X D RFDIS ¥y X7 H— k&, REEDI B2 O 7 /L F OV RENE

¥
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MAX22194

TEARYIvEF QEEK) P00/ V—X-TTRILAA
STANDARD OPERATING RANGE FOR 24V DC DIGITAL INPUTS (CURRENT SINKING)
VIN (V)
A VHMAX
IHMIN ON REGION IHMAX
VLMAX VHMINOR VTMAX
ITMAX TRANSITION REGION ITMAX
ViMAXOR VTMIN
I OFF REGION Iuwax
0 »
IIN(mA)
VLMIN
TYPE 1 LIMITS TYPE 2 LIMITS TYPE 3 LIMITS
TYPE OFF ON OFF ON OFF ON
OF | Recion | TRANSITION | prgion | Region | TRANSITION | pegion | Region | TRANSITION | prgion
LIMIT 5 I VT IT VH Iy Vi IL V1 It VH 4 ' I VT IT VH Iq
M [mA) ] V) | mA) | V) [MA)] V) [MA)] (V) | mA) | (V) [(MA)] (V) [(MA) ] (V) | (MA) | (V) [(mA)
MAX |15/5| 15 | 15 15 | 30 | 15 [1155] 30 | 14 30 |30 |3 (15|15 | 11 15 | 30 | 15
MN [ 3 |ND| 5 05 [ 15| 2 [ 3 |ND| 5 2 1 | 6 3 |[ND| 5 15 | 11| 2
ND = NOT DEFINED
2.IEC61131-2 21 1, 2. 3M24VDC T RILAADRA v F 2 T4
K1 ANE-ROHRE
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=RKryh-o7,
K2 ANBROKIZH 15 REFDI OEGHR 7 — ) v T HEH%
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) 43 219
Digital Input Type 2 Source Mode (3x) 133 6.76
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

AATZ4NLE

MAX22194 (X, ANTOT Y vF L ) A REERKT 27D T ¥ o FNVTEILT VXN - T4V ZE{ZTEY, 7Fhr s RC 7 4 VH
IARETT, avTo¥E IN EUCER LT, 74 VX AT 0EEIHY $HA, £AT1 INI~IN4) 27 arI<=Tn - 7o
e TANERBYET, ANT—HIET7 ANV EAHT L2, XA RALTEEV TV 7 FT5Z L HARETT, ATEY 7Y
YZEN, T—41% IMHz ({8FE) TT v FEINET, WIETDH CNFG_ LV AZNOE » b FLTEN ZHW5 &, 7 4 V& &3 A 78R
TEMN, TANEEAF—TNTDHIENTEET, 8 DOT VX IBIE (50us, 100us, 400ps, 800ps, 1.6ms, 3.2ms, 12.8ms, 20ms)
DILD 1 2%, Fr R T LIS L CORIRTE £4,

JARXBREZ, 74—V RANORER DT > NHIR (TyFEREETY) Z2H1T5 ) —a— At —nN— e T T LT« J A
ENLTITbNET, ZO7 AL, IMHz 7 02y 2 BT 6T v 74 - By 2 EEHALET, ABAALOHEIEH TV
FeT7v7L, AWBRe—0RETIT - FoLET, 74 VEZHNE, AU 2R EREIITRIGELZE S ICESSNET,
RTINS 7 4 VR BBIEICARAE L. TIRIZ T 4 VA BIEICRIGR S T uaTF, 7402 0a—nb A ~DEBIT., hw o #n Lk
w_ibtk% TREET, NANDE—~DOERBIT, WU UENTFRICELZEZICEEET, n— A —R—FEE A, LRFE
TZIETRICET S E, Uy MMEILT AT, 74 VEEBIEX, TR ERFELIITRAOAZ = LIZE X, AT v T A
TN U T ERFZIITRICET 2 OICET M T, X 3 IR TEIIE, AABRAT v 7B TIERLS, Ry ALTWAHA, H
NI DO EGFHBIEDO % ITIREEE b S E T,

tpeLay = trir pELay + 2 X CoLp sTarE

X 3 DBFNZET D 7 4 H OAFREIEIL 1.6ms TH Y . AT, A DHa—~DRFOEBEZIZ, 220 0.2ms PR THAITRY £7,
) LA IREEICR 58RI ib\74W&®mﬁ#@Dﬁbéiﬁ@ﬁ%ﬁﬂﬁéniﬁo

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

X 417791, ANWao b —2IZX5EBE (temppeLay) ‘9‘/70) VU BYE (tsmpLpeLay) « CNFG LU AFIZREIND T 4V HF
EL\SHuELEL EoT, Fx v RVATINE (SPITH) T —XHIJ~DBIESTEALI I E T,

analog.com.jp Analog Devices | 18


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

IERYVITY R QR o0/ V=R -TORILAAH MAX22194

FLTEN

l BYPASS CONTROL

FILTER BYPASS

1MHz SAMPLING

Y

MUX | TRANSPARENT | TO SERIALIZER
VT_SINK OR e LATCH

VT_SOURCE UP/DOWN
IN_ UP/DOWN
cs

COUNTER

(NO ROLLOVER) LATOH
CLK
1MHz

a5

COUNTER FULL-SCALE CONTROL

50us TO 20ms

[22] 0w 0 w u 72}

E E E & E £ TOTAL TIME AFTER FIRST EDGE

=) oS o ~ -~ o

IN_ |
I
I
I
I
|
I
|
|
|
: SATURATED HIGH (1.6ms)
COUNTER VALUE T OUTPUT ISHIGH
: SWITCH THRESHOLD = 0.0ms
|
|
|
:
0.0ms AT 0.0ms,
1.0ms i OUTPUT SWITCHES FROM HIGH TO LOW
I SWITCHING THRESHOLD SET TO FULL SCALE (1.6ms)
OUTPUT

3. MAX22194 DTSRI - T4 LA
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TRy kK GEER) o9/ =R -TO2ILASA

MAX22194

CHANNEL INPUT, IN_

COMPARATOR DELAY

SAMPLING DELAY

DIGITAL FILTER DELAY

cs

SCLK

SDO

| toMPDELAY 1ps TYPICAL

(«

I
I tsMPLDELAY UP TO 1ps

)

' tFLT_DELAY FROM 1us TO 20ms

((

—1

| | tcsB_DELAY
!

Walal

>
HIGH-Z |

|«— tCSB_SDOVALID

(o )k
: _() I\ —

IN_Data D4 > Ty

4. F v URILAADLBHEANDEIE

MAX22194 @ 4 SO ASZ, TR TCLATCHZE 72IZCSOWVTNMNDSL FAY = P TRIFICT v F SN FET, & —FIE, DISTATE L&

& (7 KL A 0x00) »5 D SPIFH LICHIHTE £9°,
TAAZ—TITHE INFHIE IMHz OV 7Y 7 -

D=y Ik LTl ps T,

%45 CNFG LY AZ D FLTEN B R % 012
L—hTH TV v ENET, HBESMEEEL, TATCHE 72 1ZCSONL F A3

BRELTTIZNL « T4 VR %

1 #:EM’ET;L MAX22194 (21X Vu 7 4 —/V REIR, Va7 e Z"ElH, vinYy 7 VOERNSHEETILENDH Y £9, Valdk, Wik
BELX o L —F MR ER» LR TEET, SVV‘JJE;U TEELF 2L —ZT, REGEN 'L A—F D& X2 VaERE

Erkbia“ 3.0V~5.5V OINBEIRN D Va2 iia3 55

S D 3.3V E 7213 5V B H MAX22194 D VA IKET 555
N7 £121E TTL R COREMET B34, Vit VA%ﬁB@(m%f

Va D 5V SMERETRD B MAX22194 ([ZHEE 5 F) 450

T 5 MAX22194 1IZHETET D FA
CRLDOABEBRDOAIRNZ L TT, F

READYR Y v Y

MAX22194 1%, MAX22194 2N @#EYICHEE
FBIROWM T, TnEho UVLO 2Ly g/l RE FEl->TWAES. READYIZr—%7%— K L¥9, READY!Z.

Evir Yy 7 1/0F

41X, REGEN £ % GND |

DWTCIE, SPIH

CHHRT D MERDH Y ET,

BlX. VDR EEINGBO 24V B HAT I LERH Y £7, MAX22194
BTDHILENTE, 24V ERITARETT,

X, 24V DT ¢ —)L RERD D LDO DIEEENNRL DT ETT, Va7 4 — /L NE
EN /ZTL\ P e v hX T (FAULT2 LY AZ O OTSHDN2 E'v ) WEAELTE, L
EIFAT—XZADE T g EERLTLLIEE N,

VLERIZ, 25V~55VOHiOR Y v 7 « £ 0 2 —T = —ZAERTT, VLIIFIC VAL T EA25 X5

IZLTLEENY,

W OBEOUE A TE TS Z L2 RITREADYEEZMA TWET, Va7 u /&R

TINE AR ENE LT 54 —T 2 KA v OAg YA RIHTITT, READY I Vu 2 U R Lb—Z [ZBEA T BTV ER A,

analog.com.jp
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

VL>VL_uvo

VA>VA_UVLO ) t f E

REGEN : TIMER 1ms

V24 <V24_UVLO

5.READYR 2 v ¥

VMOKERE=%

MAX22194 1%, FEFRF OMOELEDOIREEZEMR L, HWROFRIEHTEL a0 =2 522 T ET, Vn EAMPIT RGO LR IS8
it ol, ALy ya /L NEENSERSNET, VMOKIZ, BitHIRIEF %N LT LED 28 T& smBEA—T v FLA HATY,
VM2 XL —Z (32 oD N1E AR LET, VMOKIEE & . FAULTI L' 2% D VMLOW B v kT,

VMOK/E B IREADYF /R CIIEA L E A, ZHICE D, VMOKAL v a/b FE Vo swioNEEA L v & a /L R EITRARDEICRETE
£,

24NV OBRHEELIUVE=ZSY VYT

FAULT/ iu—%% FOF—TF> R A AT, OF—T 2 RLAHAHET ALY OR #ft LT, AL - Tty Hic7r L a2
T HOIMEATEE T, FAULTAA X— 7 L ENTWAEE, FAULTA R —IC/R o572 & i3, FAULTI L2 Z AL EH 1OD
TITRREINTNWAZEEZRLET, INLDOT7 4N MNIROEBY TY, 74bbL, VwuarSL—% « FY » 7 (VMLOW) |
VulKEET T —L4 (V24UV) | @BE 5 —2A (TEMPALM) . #—~</L ¥ v h& 7 (OTSHDN1) . ERiD SPI 7 L— A T® CRC
=7 —fH (CRCERR) . POR@%%E\ FIFFAULTR LA Z DY A7 SR TWVWRNWE Y hotEw b, @b\ﬁ';h?b\fﬁ‘o

FIMASK B LU F2MASK LY 2 Z D~ A7 + ¥ v MME, FAULTI 8L FAULT2 LY AZDED T T FNFAULTE > &2 7 — F 350
Z@IRLET, v A2 « By MIFAULTL LY 22 D7 T 73 8E, FAULTI:°/ DK L £9, FAULT2 2% < FAULTI L ¥
AZDTRTCOE Yy MRTZ v FENET, IhbHiE, 74V ERRESNTEZEATH, SHLETHREINCEEIZRD ET, 7401
DIEE SN GE, 740 - By MIFHLED 1OEFETT,

FAULTI LY A% ® FAULT2 v v M., FAULT2 V/X&@TA“CO)'?X& ENTWVRWVWE Y FDF fﬁufﬁ— FAULT2 L YA X NDT
RTOTARATINTWRWT 4R« By MRZ7 U735 E, 7<I20I1I270 F7, FAULT2 LY RZIE, @AM Z LItk s ToH
VT TEET, TANVEIBEEINRWES, 740 By b ziéfuﬁj Lﬁ% 1DFEETT,

GLOBLCFG LA # ® FSPICLR B F3 1 DA, 740 b - By ME FAULTI LY A X OFiH LERZOA 27 V7 CTX £, FSPICLR
t / Mxooﬁz,%é FAULTI LY AX D7 4/ | + By MIOTSHDNI By F&ERE | SPIGtH La~y RELIFEAA < RBKIIL

Zh7 VT TCEET,
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

FAULT2 REGISTER FAULT1 REGISTER VL

0
0

0 CRCERR

POR™

VAUV FAULT2**
SPISCLK*
m OTSHDN1* FAULT
OTSHDN2 —_—
TEMPALM
RFDIO* V7T —
RFDIS*
X (RESERVED)
SET BITS IN F2MASK REGISTER TO ENABLE EACH ERROR FLAG SET BITS IN FIMASK REGISTER TO ENABLE EACH ERROR FLAG
ONFAULT2BIT ON FAULTPIN

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

6. FAULTH Y — &

ﬂl:Eﬂ?‘é%F%Iﬁ

MAX22194 |%, BYNZERE Shiz PC B EThiuE, LIT _/TJ%MﬁFT CBWTRARF25°C OEFEIRE CEELET, L EWEE,
igU] .%iu\ﬁjjé'-émhfib{’m“é\ FRENEY =7 EEL X 2 L— X IIHEAR Z T CTEMET S &, WMEE DRI L., RIS E R
ENMETLET, BRI VT, Ny —VIERB L OxH KEK O 7 > a V2SR T EEN,

JE PR 125°C COEMESRFITRO LB 0 T,

L@ (gLl L)

Va4 = +28.8Vmax

£ IN_A 11T 680Q DHLHL % EAIHEH:
27 4 —)b RATEE = i K+30V
u Yy 7 M CMOS A % BRE)
REFDI & GND ®D DO HHT = 12kQ

MAX22194 121%, BT 5 —24 (FAULTI LA D TEMPALM £ v k) | —=</L + v v k& (FAULTI LA % ¢ OTSHDNI
By h) . VRAFA P —< Ty v hE T (FAULT2 LU AX @ OTSHDN2 B ) D 350 L~V OERH#EKEENR H Y F3,

o WETTIT—h: Ty T /zmr“bi‘ 115°C (ftFfH) FTEAHTH L. FAULTI LY AZ D TEMPALM By A 1 ICRESNET,
TEMPALM 3 1 IZERTE SN TV DHBATEH, MAX22194 OEMEILZEE &0 TF,

o Y—= Ty y MDY RN 150°C ((RFEfH) £ TEARTHE, FAULTI LY AZ® OTSHDNI By M3 1TICERESIET, A
NFx AT NT, @HIICH A v E—=F A - T RICRY ET,

o VAT A Y—<b Uxy TV REN 165°C ((WEM) T TEAT S L, FAULT2 LY AX @ OTSHDN2 B v R A3 1 IZEHE S
NET, ANTF ¥ xRN T, REPICEA Y E—F A - = RIZRY T, NELDO XA 712720 £,

Va l VLIZAHTE M BRESNTODRETIV AT A - —</L - vy v hX T2 (OTSHDN2) AAEUTH, SPLEEOEEEL LY A Z A~
DT 7| ALARETT, VA AN HBREINTVEES. F—~b s v x v N UREX AFREMEIIT/NIL 2 FTRB, ANF v
FIVERN D ERPBRIIEEICIL, P——L - /’V/T\&W/ZPE%E)T EMENDH Y 9,

MAX22194 78 Va2 HAETE & L, NEFLDO 31 12 —7 /L &N T, VLOINESLDO 1 VA LB EN TWAIREETY AT A - —=< /L -
¥ v MUy (OTSHDN2) WAL D &, Val VLOERMRA 72720, SPI/Ny 7 7 34 71272 - C SPIRIE 23 BhAY 72 3.3V NEE

WX VBBESN, VURFEIIRFBESNET, LML, Val VLOBERATZIZRSTNDHT72D, LUAZOFH U F 72T EARILET
T‘éiﬁ/uo

MAX22194 73 Vaa > HAEE S0, R LDO A R —T7 /U2 E T, VL VA BN L TWAIRIETY AT A - "7L~—<7/I/ DA Y
v (OTSHDN2) WU B L. VaDEIRNA 72320 . SPI Ny 7 7 34 71272 - T SPI [BIEE N MBIAI 72 3.3V NEREEIC L D #RE S .
VORAZEITREINET, LL, VARATZTSPIa Y vy « A X —T7 2—AREETE 220, LU AXDE Lﬁjbitii?\%«
ITFEITTEER A, BRx R —~/b « £ X2 MFORNTEFEDOERBART —F ZZHONTIE, £3IEZZRLTIIEIN,
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

RIH—TI - ARV MEOREERBOERKART -8 X

POWER-UP STATUS

THERMAL EVENTS INTERNAL CIRCUITS Internal LDO Enabled, Internal LDO Disabled,
Va Generated by Va4 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

OTSHDN1 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 kSR

MAX22194 1%, 6 >OIRH T v a7 - a7 (GPO) £72IZ4LED R AN < U 7 AL L THRATRER 6 > DYy 7
1:./ (LO1~L06) Zfiiz CWEd, ZNAE2FEHT 5L, GLOBLCFG LY AZDGPOEy h4, LED< FU 7 R - £— l\@iﬂé\zim:
HEL, GPOE—FOEHAF 1IZRELET, LED~ MU 7 X -« £— K TiX, GLOBLCFG LY AZ® LEDINT v b % 1 IZERET S Z
}:L:Ctof LED 78 MAX22194 12 X Y BAEMIZHIE S D856, LEDI~LED4 35 2 Z /L A7) (IN1~IN4) OIRHE %rbia‘
GPOEYFr=0:LEDT FYH R - E—F
LED~ hY 7 A « £— R&FEIRTHI121%. GLOBLCFGL Y AXDGPOE Y M % 01Z3% & LE9, LEDI~LED4!%. GLOBLCFG L ¥ &2 ¥
WO LEDINT By bR 0 THDOHI EH2FKME LT, LED LYV AFXIZE VAV EIIATICTDHIENTEET, HDHV T, MAX22194 12
FOBEMICHBELC, ANFYy o RN TEDAT—H A RTZENTEET, LEDINTEY b2 1IZERET DI LICL>TLED < b
V7 ANRBEMICHBISNDSEAIE, Y7 « = FREREFY =R - = RFTHIET D IN_F ¥ 1t Ea(?‘mnmtt% 7

X TTL £— ]\‘T]\jmvw'@té“ I, AT—H ALEDPHEMICHEITLES, K —72 - @A E—F A (HTL) £— K TiX, A7 —
A A LEDITHIZHIT L TCWEJ, LEDINTE Y b2 01k > F&N7/-854A. LEDI~LED4 (X LED L Y A Z|Z & D%Mﬁﬂéhit

ON JRRED LED I, VA %{J%)% 3B3%T 2 —T 4+ YAV IVOFHEHE CHEI X ET, LED Eitix. LO1 HJiE LO3 ) ORMIZE Sz
S N7 B IR ;&“ﬁéni? £47 (LO4 & LO5) 1%, 3ms OIC Ims TORZEICn — IS k4, @s (Lol~
LO3) 1%, xteT % LED 73>'5ka71 WA £9, FEEPOODOBERIT, —EIZ1 OO LEDICORFNET, HWEAITLTWD
LED ¢RI U5 X2 5I21E, LED % otz»if 3fFICLET, b=~ Ty 1\5”7/ A4 ~_> | (OTSHDNI1) W#iZiZ, LED~ U 7 2
XA 72720 £,

GPOEY F=1:GPOE—F

GPOt— R%3®RT25(21E, GLOBLCFG LY AXDGPOE y b & LIZRELET, KIZ, 62D GPO B> (LO1I~LO6) DfiliHliZ, LED
LU AZNOXfIET S LEDI~LED4, GPO5, 3LV GPO6 By MMZ 0 ZEZXIAATGPO VU 20 —IZRET D0, £t 1 2EEIAL
TGPO BV ENAZHELTITVWET, VAT ALY —<L- Ty hF T« £k (OTSHDN2) FRIIX, GPO KT A /N3 F 1 A
TSR £,
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

VA

MAX22194

a/c

LO1/GPO1 L02/GPO2 LO3/GPO3
R R R
LED1 > LED2 LED3
EN W SN
— LO4/GPO4

LED4 &

y — LO5/GPO5

NN

‘ _— LO6/GPO6

Y4

M7.LEDY FU Y XEEIEGPO R4 NDRF—L
DYTPIL - RYTxF)I A3 —Tx—R
MAX22194 1213, ADNTF—Z0HEHB L, BF—2 DL, TR_XTOLIPREOHREEITI SPIKIGA v X —T =2 —ANH Y £3, &
ENERICEY 2 DL LS HEREVIAZITIY — RNy 7 T&xd, ¥ —Tx=2—AX, 7 FLUAREAREZR SPI & LT, £
721%, DAISY B U C®IREN/ZT A V—F=z—> - E— L LTEETE £, 7 RLABEMHREZR SPI E— FTiE, Z0OA ¥ —
T x— AL, B—0OCSIEEEAWT, £ SPLEOEK 4D MAX22194 73 A L OEPEEIEICxHE L ET, SDIASI DT —# 1 SCLK
DY ERY Ty D TH Y 7 ER, SDO DT —FILSCLK DY FAY = v PTHEHHENET, CSHTT7H— FENTWVD (A D)
BA D SCLK OBEBITER S NET, CSHTH—FEN5HEE, SCLKIZT A R - a—ThAHALENRH Y E4, CSH/A DFPL. SDO
L3 A7 — MT72 0, O SPI 7 /A A d3@ SPI #35F C¢&X £9, SPISCLK O KL — M 12MHz T,

MAX22194 (ZIZLATCHA 23 b . W UCSICE W B SN TV ARWERDE Y 2 — AN DR AT ¥ XA DRIV 7Y o 7 Ha]
RTY, LATCHRr—ICh b &, TUXNAVANT =2, TUZNVAREEL P Z % DISTATE (7 KL 2 = 0x00) CHEE X4, CSH
n—|Z/5 & SDOICZuy s « 7 hENET, LATCHRANA Ot ANT—2iFH 7Y o7&, CSOMNFRY =y P THEHES
nEJ,

SPI7akan

AT NRA AZADT Y T IESPI 71 b 2 /LIZHEV, CPHA=03 L OVCPOL=0 TEITENET, 7 FLAIREEE SPIE— K (DAISY
Erro—I25E) TIELSDITZa Y « A VENFEEIIDO2OOMSBE Y R3, Al & AOICEIV Y THN, Fv7F - T RLRAXERE
T 5720, MAX22194 13, ZTNNEE T E ) DEREICHEN TEE T, T Y —F =—2 SPIE— K (DAISY B2 & A IHFF) Tl
SDIT/ By « A VENTZHRHD2OOMSBE Yy ME TR b« 77 {ETT, 7 RUAFBEMRER SPIE— RO SPI ¥ 1 2 > 7 KIZ
ONTIE, M8 EMIEZBRLTLIEE Y, K12~ 151F, TAV—F=2—> + T—RTOSPIZ A I ITHTT,

7 FLRIGEAREL SPI E—F

MAX22194 1Z. 7 FL ZX¥EETREZR SPI i 2 TW A 7=, dLEDCSTF v FEHRIE B4 MW T, 4 SPI LDf K 4 5D MAX22194 53
A ADWTIUTHERE SPL T 7 AN A[REIZR 0 £77, AT, K4ITRT LI, AOBIWAL vy v 7 A& AW TH MAX22194 |12
FNRAA T RLVRAZEYYTHZLIZEVFERINET, SPIary he—FF, 2O0DF XA A+ T RKLA By hEHEFELT, T
@ SPI < REBAT D725, MAX22194 1%, ZN0N@EF 0 E 9 & RIS T& 9, MAX22194 (%, 7 RLAEESNTWD
Z L EAMNIT S &L FAULTL LY A X350, CRCERR, POR, FAULT2, TEMPALM, V24UV, VMLOW # &t 62D 7 /L k « B v b
., SDOIZ/Z vy 7 « 70 kLAY, MAX22194 D AT —H A% Rr LET, SPLEARY A Z7LiE, 6ODT7 4k -EvhEdon [F
b T By ML, SDO ED 45D T VHNVATIOREEZR L, SPIHH LA 7 VELV U AXEERLET,

GLOBLCFG L ¥ A% @ FSPICLR ' ~23 0 D354, OTSHDNI #Bx< FAULTI LY AZIZRESNTZ 74/ b« By ME, SPIa<> K
DT 5EHBMICZ Y 7 ENET, ZHITK L, GLOBLCFG L2 2 Z® FSPICLR B> R 1 OH4A . FAULTI LY R ZICHRESH
2740 b« By RE, WL FAULTL LR ENSOHB LA TZHEOR) By hE&NET,
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ITERYVI7v bk QER) Y00/ V=X -TOFILAS MAX22194
RA4.SPITNARZ -7 RLRADZER

A1 A0 DEVICE ADDRESS

Low Low 00

Low High 01

High Low 10

High High 11

812, 7 RURIBEFHRE/R SPIE— RTOD SPIE AL~ RERLET, & SPIEIALYA 7 VX, 4507 VXV ATIDIRIE%R SDO

vy kT —4% ¥y hDI4~DIl TELET,

[

o PP O

X

T T
DI X | AT | A0 ! R4 | RS I R LRI ORI W=ToDT D6 | b5 | D4 1 D3 ! D2 ! DI | DO |
: T T T T T T T T T T T T

SDO H-Z CRCERR! POR | FAULT? :TE“:APA" | V24UV IVMLOW! - X X ! X ! x D4 ! D3 | D2 ! DA
A0, A1 = CHIP ADDRESS Di4-DI1  =DI_STATUS BITS- SAME AS IN DISTATE REGISTER
R = REGISTER ADDRESS CRCERR = CRCERRBIT SETINFAULT1 REGISTER
D_ = DATABIT POR = POR BIT SET IN FAULT1 REGISTER
w =1, WRITE BIT FAULT2 ~ =FAULT2 BIT SET IN FAULT! REGISTER

4 = CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA TEMPALM = TEMPALM BIT SET IN FAULT1 REGISTER

v = CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA va4uv = V24UV BIT SETIN FAULT1 REGISTER

VMLOW = VMLOW BIT SET IN FAULT! REGISTER

=DON'T CARE

8. 7 KL AHEERAEXR SPIE— RTM SPIEAAOAT VR

X9z, 7 FLAFREMGE/ SPIE— R TO SPI

analog.com.jp
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IXAVTv bk QEE Y29/ V=T

N

v

2ILAA

MAX22194

Cs

T

I
DI X | At | A0 | R4 ! R R ! Rt | RO ! R=0! X
HI-Z T T T TE MP AL T T T T T T T T T T

SDO CRCERR! POR |FAULT2! ™=\ "1 v24uv IvMiOw! 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

= CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA TEMPALM = TEMPALM BIT SETIN FAULT1 REGISTER
v = CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA V24yv = V24UVBIT SETIN FAULT1 REGISTER
VMLOW = VMLOW BIT SETIN FAULT1 REGISTER

9. 7 RLAHEERRER SPIE—RTHFHFHLaOT VR

TAO—Fz—Y SPIE—F

YUY — AN 4 DEBRZDEVAT ATIE, BEROT AL AT A V—F =— it DL, B—OYVUTIV e f U H—T =2 — A%
LCTRTDOF—Z AT 7 EBATEET, MAX22194 (3. DAISY U AANAICRETDHE, T4 P—F =—2 SPIE— RCEfESH
HIENRTEET, TAV—F=—HREHCDHAIEL, MOSIZTF = — > NORAIDT /3A A0 SDIZHHE L £, MISO LT =—
DIt DT 3A ZD SDOZHERE LE T, T _XCTOHFMY > 7 TiX, SDI ZR[DT /314 20 SDO IZH#t L. SDO 2K DT /3A ZD SDI (2
B LET, Fo—rAOTNTOF A ZADOCSE SCLK 1, WHHERT 2 BERHY £+, T4 V—F =—r « T— FTMAX22194 &
MAX22196 ZfEfH L= 2 AT TV r—2aramdK10E, Fa—rRNIC2ODOFT AL ZANHSH SPIlavy R 7L—AZm1(H 11
ZHRLTL &N, MAX22194 & MAX22196 (%[5 U SPI i x TV £, 2~ 1512, FAYP—Fx=z—>r « E— RTOHFH LA
I EEIABY A T IITEIT D MAX22194 Ok 472 SPL A I VR ERLET, T4 —F=—2 SPIE— K TlX, SPI DL E=
FTEAL < FIZEB 740 - By hor U 7H#EEIEL, FSPICLR By DR EICEMRR L T 4 A= R0 £3,

+3.3V
R|
PULLUP § MOSI cs VL
A Y +33V y / +33V
VL cs — VL O]
DAISY DAISY MICROCONTROLLER
_ MAX22196 _ MAX22194 _
> SO DEVIGE A S0 > D pEvicE R S0 »| miso
FAULT SCLK FAULT SCLK
\ Y
l L »| GPI SCLK

10.12F v R - FINr—2avIzplbd T4 P—Fz— SPIEifE
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

TWO DEVICES IN DAISY-CHAIN

s ‘I FRAME 1 ,—\ FRAME 2 ,—
oo BLRRLBLILEY Bl LM R R H R R R R

HIGH-Z

HIGH-Z
soba — DEVICE B COMMAND X DEVICE A COMVAND —_ DEVICE B NEXT COMMAND X DEVICE A NEXT COMMAND ———

HIGH-Z

HIGH-Z
SDOA
s —{  DevcearReviousoata Y DEVICE B COMMAND o DEVICE A DATA ) pEvicE B NEXT coumaAND —
HIGH-Z HIGH-Z
s008 —(  DEVICEBPREVOUSDATA ) DEVICEAPREVIOUSDATA  )——— DEVICE B DATA X DEVICE ADATA O

M. TA2—Fz—2USPIaX UV RH

X 1212, FATOEALN A 7 W ALY FOTAP—F =2—2 SPIOX A IV TR ERLET, KF A RT, 4 OOF T H VA
HF v x (DI4~DIl) DAT—H AL FAULTI LY A& (FI~F0) MHDO 740k - By b4, SDO THEEEND 1 FHB L 2&H
DA FTRLET,

SPI WRITE CYCLE AFTER A WRITE CYCLE

csS
R R R AR R R R R R R A
T T T T T T T T T T T T T T T T T
so -l - 1 - | R4 RS I R IR ! R Iwst! D ! D6 ! D5 ! D4 ! D3| D2 D | DO |
T T T T T T T T T T T T T T T
SDO X !ox lox box b4 lDg ! D2 !oDM!F7 1 F ! F I R4l F I F2 I F I F
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
X = DON’T CARE
4 = CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA
v = CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA
12.TAP—Fz—> - E=—RTOEFTEAHY A JILIZHKL SPIZAHZT A1 TIL
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X 1312, ATOHEB LY A 72 VI EBRL A~ ROTFA O—F =2 —2 SPLEA IV IIRETRLET, AFAL RT, 4ODF I F )L
AJ1F % v (DI4~DIl) ODAT—HX A% SDO TEEEND 1 FHDO A P TRLUET, SDO TEFEEND 2FEH DA M, AT
FHLa~vY KL LY RAZETT,

SPI WRITE CYCLE AFTER A READ CYCLE
s
T T T T T T T T T T T T T T T T T
8DI - : - : - : 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

b0 —— X : X : X : X : Di4 : 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
D_ =DATA BITSTO BE WRITTEN TO REGISTER R_
w =1, WRITE BIT
X =DON'T CARE
4 = CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA
v = CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA

K13. TAP—Fz—> - E—RTOEFHE LY A ZILIZEL SPIZEAHT A TIL

1412, AT LY A 2 VICELFH L a~vy ROFA PV —F=2— SPLOZA IV IRERLET, KF AL T, 4 DDF X
NATIF v v (DIA~DIl) DAT—H A%, SDO CEEEND 1 ZBHDONNA FTRLET, SDO THEEEIND 2EFEB DA I, 5L
T La~y b LY AXETY,

SPI READ CYCLE AFTER A READ CYCLE

cs
e PO O T
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 1 T T
SDO —— X : X : X : X : Di4 : DI3 : DI2 : DI : DP7 : DP6 : DP5 : DP4 : DP3 : DP2 : DP1 : DPO

= DIGITAL INPUT STATUS FROM DISTATE REGISTER

=DATA BITS FROM PRIOR READ CYCLE

= REGISTER ADDRESS

=0, READ BIT

=DON'T CARE

= CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA

= CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA

CrPXDIOO

MV TAO—Fr—r E—RTOERFTHELTA VLK SPIFTH LY 7L
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X 1512, HATOEALY A 7 VEL FHLa~y ROFA o—F2—2 SPIOX A IV TR E R LET, KTFAAL AL, 4 ODF D H LA
HF v xb (DIA~DIl) DAT—H AL FAULTI LY A% (FI~F0) MHDO 740k - By b4, SDO THEEND 1 FHB L 2&H
DA FTRLET,

SPI READ CYCLE AFTER AWRITE CYCLE

= CLOCK EDGE ON WHICH THE MAX22194 LATCHES SDI DATA
= CLOCK EDGE ON WHICH THE MAX22194 SHIFTS OUT SDO DATA

-
T T T T T T T 1 T
s -1 - ! - ! Re ! RS ! R ! R ! R !R=0 X
T T T T T T T T T T T T T T T

$00 —— X I X I x ! x o4 D3 ! oD ! oDt ! F ! F6 ! F5 | R4 F I F A IR |——
DI = DIGITAL INPUT STATUS FROM DISTATE REGISTER
F = FAULT BITS FROM FAULT1 REGISTER
R = REGISTER ADDRESS
R =0, READ BIT
X = DON'T CARE
*
v

15. TAP—Fz—r E—RFTOERFTERAT A VLI SPIFE LY VL

SPIBRAT—4 R

VLERNPOHREINDDILSPIVO Ny 7 7 7215 TF, WED SPIFIEEIL VABEEN OHEINET, SPLEEZ1T 912X, Va & VLOM A
B THDHIHVLERDHY £9, Vald, SPIFKICHET 272 TR, SPIAEY BEEVVAFERAT—H R« LURHK) HIRFFLET,
Vu 2 LTRESNTWAEAIE. AT ) HOMBERLFHCE 3, MBERIZATY 244853257217 C, SPI @5 HICIIfHT&
FHA, VaPIEBATTETZ T —~b s Vv hF TV « ARV MCE o ThRbIIZSGEIT, MBERNG EMHEES, TDA 2 bR
BTTDE, AFAL ZOREVDHFFSN, 744 MEBRIZFAULT LY XX TAFTE ET, SPLBEB L VUL VR ZREDERSMEIC
DONTIE, #5EZBRLTEEN,

#&5.SPIERAT—42 X

Vau Va VL 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 CSignored, SDO is High-Z
Not Valid Not Valid X Data Lost CS ignored, SDO is High-Z

X=FKobFr7,

CRC M&ERE

MAX22194 1%, £ 6I1RTLIIZ, 7T RVAREMRERIMEE—NET A V—F =—VEfEE— FOMFIZx L, SPI7L—A%8E » k
FELTSPITOCRCET —RHEITH>A T a v &EHATHNET, SODCRCE Y MI, KT AA AL~ 7nar ba—FHO
REPICT — X DEAME T = v 7 T510IEHEINET, BN T — X OBEERMEIZRLRWT 77— a3 T,
CRCEN B> & B —Zff L, CRCT 4 A=—T )b« T— R CEESHEA Z &IZEV, CRCE Y h&T 4 AZ—T NI TEET,

CRCEN B> ZNA TR E LT, CRCZ T —HHZ A X —T/WZT 5 &, MAX22194 TR OEMEEI TV E T,
1. 2 ha—5nh6ZELESDITF—2D 5 — 2B LET,
2. SDOTF—H THOCRCAHFHEL, av b —FITFHELTZSDOT—4 « A MY —LDOKRBICTF = v 7 « XA FEMIMLET,
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LY, arbu—InoZELET—FE, a2 be—J IR E LET — X Ol TT — ¥ OEMENHERICHEF SN ET,
CRCHIZ, A RXR—T W75 &, & SPla~vy RICLV#EEESRET, 58y hd CRC (CR[4:0]) 1&., AWRZEAPK) =x’+x*+x2+1 &
CRC BHARME = Ob11111 (IZFESNW TV E T, CRC A X —T7 NVDOHE, MAX22194 1%, ZEL7ZSDIT—4 « A MU —AIZF =7 « 34
r3MEInEN S EHEELET, 16 £ 1712, F=vZ « A DT x—~v b (CR[40]) 2/RLET, CRCTNIY RLETarsT
SUTOBNZONWTIE, T =gy s J—FEZRLTLIIEE N,

58y F® CRCHEIX, BAID 16 DT —4 - By heFxzvZ « XA FOMSBD 320D 0] ZHVWTHEINET, ZO/EET, 20
9By b F—XIZfMER, 24 8> F SPIT—% - 7L —A0ERSNVE T, MAX22194 13515 L7 CRC By hERFEL, =T —N0
B SN2 E, MAX22194 12 SDI 7—# ZEICRELXZHH L EF, CRC =7 —PMH SNz8%6 . MAX22194 I3 E & 2 AT,
FAULTI LA X ® CRCERR 'y b & 7% —hLE7, FIMASK LY AF D~ A7 « £ b CRCERR M MFE SN TV RWES,
FAULTE Ve —ic 7% — SN ET,

16 £ 1% 1712, MAX22194 73 SDO T — X I 25F =7 « XA bDT7 5 —~ v hERLET, SDO D CR[4:0]E >~ MME, 16 B b
D SDO F—2 L 350 (0] [ZHESWTHESN, HEFIZ 250 MSBEY M3 0 ERZASNET, Zhickh, = ha—F %,

MAX22194 5% E L1 SDOTF—F DT —%F = v 7 TEXET,

CRCEZAMNI LT A P—F =—r « F— R T, CRA0E Y M, HUID 16T —% « By h& 350D 0] Z&HT, CRC E v kO]
WCEEENTZTRTOT —FIZOWTHREISRET, 220 MSBEy h&, SDIT—% + A N —20HHLa~vy ROF—% - £y b
9~16 1X, MAX22194 OFEREIMHEEL 2020, 012b 1ICh7e 2 FT8, ZNHDOE Y MICRC Ey b (CR[4:0]) OFFHEIZHEH
SNET,

*x6.SPI7L—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| [w0f [11] [12] [13] |14 |15| [16| [17] [18] [19] |20 |21] |22| [23| |24

SDI X | Al | A0 | R4 | R3|R2|[RT|RO|R=0] O 0 0 0 0 0 0 0 0 0 0 | CR4[CR3|CR2|CR1|[CR0 X

SDO Hi-Z

ERR

CRC
LT2 |AIM| V | OW

’POR‘FAU ‘TEMP|V2AU‘VML| D7 ‘ D6 | D5 ‘ D4 | D3 ‘ D2 ’ D1 ‘ DO ’ 0 ‘ 0 ’ 0 ‘CR4’CR3|CR2‘CR1|CRO‘ Hi-Z

16. CRC A’ r—JILEED T F L RIGERIREA SPIGEH La< VU K

analog.com.jp Analog Devices | 30


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

IERYVITY R QR o0/ V=R -TORILAAH MAX22194

ﬁ_l [

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

SDI X ‘ A1|A0 ‘ R4 ‘ R3 ‘ R2 | R1 ‘ RO ‘W=1‘ D7|D6 ‘ D5|D4 | D3 ‘ D2 ‘ D1 ‘ D0| 0 ‘ 0 ‘ 0 ‘CR4|CR3‘CR2‘CR1|CRO| X

CRC FAU [TEMP|V24U | VML

SDO Hi-Z ERR POR 2 [am! v | ow X X X X | D4 |D3|D2|DH1| 0 0 0 [CR4[CR3|[CR2|CR1|CRO| Hi-Z

X =DONT CARE; CAN BEO OR 1 IN CRC CALCULATION

17.CRC WA 2 — TILEO 7 KL AIEEARER SPIZAAIT VK
SPITO 7Oy - Y49 )L¥

MAX22194 (X, (CSHE—IZ/2>TMBNAAITRDETD) £ SPLY A 7 MBI D SCLK SV A EF = v 7 LES, CRCHA X—7
W72 % (CRCEN DINA TR EILD) & SCLK 7SV AEN 24 125 L< 720 IGAIZ, SPISCLK By MAFREINLET, CRC BT 1 A
T—T 7% (CRCEN Au—|ZfRFFEN D) &, SCLK 7LV A 16 1T L < 7Z2WEAIZ, SPISCLK By MR EINE T, o7z
SCLK 7SIV AENZAE SNT=5E. SPI a~<» RidEHanEd, 74 YV—F=—r « F— FTlE, SCLK L AEM 16 (CRC 13T 1 A
T—TLEE) | F£720324 (CRC A 2—T/VEE) OfEETRWEEIZ, SPISCLK 3Si%EINE T,
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. > NP J— . =93
ITERAYI2IvbE QERE) Y29 /9—X-TO2ILASA MAX22194
LORAE 2w
ADDRES
s NAME MSB LSB
MAX22194
0x00 DISTATE[7:0 Reserved Reserved | Reserved Reserved Di4 DI3 DI2 DI
0x01 FAULT1[7:0 CRCERR POR FAULT2 OTSHDNA1 TEMPALM V24UV VMLOW Reserved
CRCERR_ FAULT2_ | OTSHDN1_ | TEMPALM_ VMLOW_
0x02 F1MASK]7:0 Reserved V24UV_M Reserved
M M M M M
SOURCE
0x03 CNEG1[7:0 HITHR1 CURR1[1:0] FLTEN1 DELAY1[2:0]
SOURCE
0x04 CNEG2[7:0 HITHR2 CURRZ2[1:0] FLTEN2 DELAY2[2:0]
SOURCE
0x05 CNFG3[7:0 HITHR3 CURR3[1:0] FLTEN3 DELAY3[2:0]
SOURCE
0x06 CNFG4[7:0 HITHR4 CURRA4[1:0] FLTEN4 DELAY4[2:0]
GLOBLCFGI7: REFDISHTCF
0x0B o GPO LEDINT Reserved FSPICLR CLRFILTR Reserved[1:0] G
0x0C LED[7:0 Reserved Reserved GPO6 GPO5 LED4 LED3 LED2 LED1
0x0D FAULT2[7:0 Reserved[2:0] VAUV SPI8CLK OTSHDN2 RFDIO RFDIS
OTSHDN2
OxO0E F2MASK[7:0 ID[2:0] VAUV_M SPISCLK_M M ~— | RFDIO_M RFDIS_M
LR 5 DEE
DISTATE (0x0)
TUENVATKEE, DLIE, 7 4 W F BB OXST D IN_E L ORIETT,
BIT 7 6 5 4 3 2 1 0
Field Reserved Reserved Reserved Reserved DI4 DI3 DI2 DI
Reset 0b0 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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TERAYIvE 4EE) o9/ V=X -TOFILAA MAX22194
EvbIa—ILF v b B Ta—F
Reserved 7 T Reserved
Reserved 6 T Reserved
Reserved 5 T Reserved
Reserved 4 T Reserved
0x0: IN4 = OFF state (low in sink modes, or high in
Dl4 3 /=3I - E— FTODINGKRE, ho >4 - | source modes)
E— FTlE. T—2 IEEH. 0x1: IN4 = ON state (high in sink modes, or low in
source modes)
0x0: IN3 = OFF state (low in sink modes, or high in
D3 2 J—7<)L - E— FTODIN3IKEE, Ao > 42 - | source modes)
E— FTlE. T—2 EEH. 0x1: IN3 = ON state (high in sink modes, or low in
source modes)
0x0: IN2 = OFF state (low in sink modes, or high in
DI2 1 /=% E— FTOIN2iKEE, ho % - | source modes)
E— RTIE. T2 XEX, 0x1: IN2 = ON state (high in sink modes, or low in
source modes)
0x0: IN1 = OFF state (low in sink modes, or high in
Bl 0 /=<)L E—FTOINTIKEE, Y > 42 - | source modes)
E— FTlE. T—2 EEH. 0x1: IN1 = ON state (high in sink modes, or low in
source modes)
FAULT1 (0x1)
FAULTI LY AH « V— A
BIT 7 6 5 4 3 2 1 0
Field CRCERR POR FAULT2 OTSHDN1 TEMPALM V24UV VMLOW Reserved
Reset 0b0 0b1 0b1 0b0 0b0 0b0 0b0 0b0
Read Clears Read Clears Read Clears Read Clears Read Clears Read Clears Read Clears
Access Type Read, Ext
Al All All All All All All
EvybIs—ILE Ev bk ELL] Fa—F
SPI7 L—LTHHENFCRCTZ—, CRC .
CRCERR 7 IS—#HE. CRCENANA ITEREIT 8x(1): Z° ;'zl' ggg error was :ettecttej'
WBEEIDA R—T LIS YT, x1: An error was detected.
0x0: Normal operating condition
POR 6 NI)—F> -ty k (POR) 0x1: A power-on-reset (POR) event was detected. All
registers are reset to power-on-reset/default values.
FAULT2L R4 - Ew ko ThHIE.
FAULT2L PR A DT R ENTWEWE Y
FORERITY ., —DEw FE, FAULT2L | 0x0: No unmasked bit in the FAULT2 register is set.
FAULT2 5 DREADIRAY SNTWEWEY EHY 1) 7 | 0x1: At least one of the unmasked bits in the FAULT2
EndE, BEMICOVTERET, register is set.
FAULT2L R4S - EvY FETRI T BIC
IF. F2MASKL X2 &SR LTLZEL,
0x0: Normal operating condition
0x1: Thermal Shutdown threshold (150°C, typ) has
OTSHDN1 4 - Soy REHY been exceeded. All input chaqnels, input sink or
source currents and LED matrix are turned off to
reduce power dissipation. GPO drivers, SPI and
internal regulator remain active.
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Eyr74—ILF Ev b B2 T7a—F
0x0: Normal operating condition
TEMPALM 3 ERETS— L 0x1: Temperature Alarm t_hres_hqld (115°C, typ) has
been exceeded. The device is in normal operating
condition.

0x0: The Va4 supply voltage is above the Vi
undervoltage threshold.
0x1: The V,4 supply voltage is below the Vg
undervoltage threshold.

V24UV 2 VulEEEE=%

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

VMLOW 1 VWEEIV/NL—EHART—F R

Reserved 0 Fi& Reserved

FIMASK (0x2)
FAULTI LY R E « £ X N TOFAULTE VO T — FaHE+ 5227 « By b,

BIT 7 6 5 4 3 2 1 0
Field CRCERR_M Reserved FAULT2_ M | OTSHDN1_M | TEMPALM_M V24UV_M VMLOW_M Reserved
Reset 0b0 0b0 0b1 0b0 0b0 Ob1 Ob1 0b0

Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read

EybIa4—ILE Ev b EL] Fa—F

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.

CRCERR_M 7 CRCIS—:-<%RY

Reserved 6 Fi& Reserved

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

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

FAULT2_M 5 FAULT2<w R %

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

0x1: OTSHDN1 masked. The FAULT pin is not
asserted when thermal shutdown threshold
temperature (150°C, typ) is exceeded.

OTSHDN1_M 4 Y=< xy bFIL - IRY

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.

TEMPALM_M 3 BE7I—L-IRY

0x0: V24UV unmasked. The FAULT pin is asserted
when Va4 is below its undervoltage threshold.

0x1: V24UV masked. The FAULT pin is not asserted
when Va4 is below its undervoltage threshold.

V24UV_M 2 VulEBEEVYR Y

0x0: VMLOW unmasked. The FAULT pin is asserted
when Vy is below the Vy comparator threshold.

0x1: VMLOW masked. The FAULT pin is not asserted
when Vy is below the Vy comparator threshold.

VMLOW_M 1 VWEEBEYR Y
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Evybr24—LF Ev b L] Ta—F
Reserved 0 Tt Reserved
CNFG1 (0x3)
INI F ¢ » FVERGE
BIT 7 6 5 4 3 2 1 0
Field HITHRA1 SOURCE1 CURR1[1:0] FLTEN1 DELAY1[2:0]
Reset 0b0 0x0 0b00 0b1 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvybrI74—LLFE Ev bk EL] Fa—F
0x0: In DI modes (CURR1[1:0] = 0x00, 0x01, 0x02),
HITHR 7 DIE—FOF ¥ URIJLIEERXL Y 3L F | IN1voltage threshold is low.
DEIR 0x1: In DI modes (CURR1[1:0] = 0x00, 0x01, 0x02),
IN1 voltage threshold is high.
FYOoRIWTOEILAAL LY /) —R - | 0x0: Sink Mode
SOURCEA 6 E— FOER 0x1: Source Mode
CURR1[1:0]E v kIZ. REFDI#EH TR E & | 0x0: Sink or source current is turned off. Input
hE=-8FRIzxtdT B3F v > RIL1L 24 /Y — | comparator threshold is set to HTL mode.
CURR1 5:4 RABRORT—Y T BBERRLET, | 0x1: 1x Current
BARIEANE—FTHOCNFG_L T RAEHTE | 0x2: 3x Current
2D TIE, R1ZSBLTIEEL, 0x3: TTL operation with sink or source current off
FLTEN1 3 FroRIWT Y 9F - T4 ILAMA R—T | 0x0: Input glitch filter is disabled.
v 0x1: Input glitch filter is enabled.
0x0: 50us
0x1: 100us
0x2: 400us
DELAY1 2:0 Fr RMANTY v F - T pmE | O 800ks
0x4: 1.6ms
0x5: 3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG2 (0x4)
IN2 F~ v o R VERE
BIT 7 6 5 4 3 2 1 0
Field HITHR2 SOURCE2 CURR2[1:0] FLTEN2 DELAY2[2:0]
Reset 0b0 0x0 0b00 0b1 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
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Eyr74—ILF Ev b B2 T7a—F
0x0: In DI modes (CURR2[1:0] = 0x00, 0x01, 0x02),
HITHR2 7 DIE—FOF ¥ URIIL2ZEFERX LY 3L F | IN2voltage threshold is low.
DER 0x1: In DI modes (CURR2[1:0] = 0x00, 0x01, 0x02),
IN2 voltage threshold is high.
FrURIIW2TORIVAAS VY /Y —X - | 0x0: Sink Mode
SOURCE2 6 E— FOER 0x1: Source Mode
CURR2[1:0]E v k&, REFDI#EH TERE & | 0x0: Sink or source current is turned off. Input
NEERIZHTEIF v oRIL20D S >4 - | comparator threshold is set to HTL mode.
CURR2 5:4 Y—RBRORT— VT HREERIRT %, | 0x1: 1x Current
BRI ANE— FTOCNFG_L L RAERE | 0x2: 3x Current
2D TIE, R1ZSRBLTLEEL, 0x3: TTL operation with sink or source current off
FLTEN2 3 FroxI)25 )y F « T4 I)LA DA £—T | 0x0: Input glitch filter is disabled.
v 0x1: Input glitch filter is enabled.
0x0: 50us
0x1: 100us
0x2: 400us
DELAY2 2:0 FHUHRNIANT YT - T4 LGEE | O B00uS
0x4: 1.6ms
0x5: 3.2ms
0x6: 12.8ms
0x7: 20ms
CNFG3 (0x5)
IN3 7 > RV AE
BIT 7 6 5 4 3 2 1 0
Field HITHR3 SOURCE3 CURR3[1:0] FLTEN3 DELAY3[2:0]
Reset 0b0 0x0 0b00 0b1 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
Eyr74—ILF Ev b B2 T7a—F
0x0: In DI modes (CURR3[1:0] = 0x00, 0x01, 0x02),
HITHR3 7 DIE— RFOF ¥ U RILIBERX L v 3L F | IN3voltage threshold is low.
DFEIR 0x1: In DI modes (CURR3[1:0] = 0x00, 0x01, 0x02),
IN3 voltage threshold is high.
FrRUITORILAAS Y/ )—X - | 0x0: Sink Mode
SOURCE3 6 [
E— FOZER 0x1: Source Mode
CURR3[1:0]E v tI&. REFDI#EH TR E & | 0x0: Sink or source current is turned off. Input
hNEERIZHTE3F v R3OS >4~ | comparator threshold is set to HTL mode.
CURR3 5:4 V—REBRORT—) U7 HR#E#EIRT S, | 0x1: 1x Current
BRBEANE—FTHOCNFG_L XA EHRTE | 0x2: 3x Current
[Z2WWTIE, R1ESHBLTLLIEEL, 0x3: TTL operation with sink or source current off
FLTEN3 3 FroRI3TYYF - T4 IILADA R—T | 0x0: Input glitch filter is disabled.
v 0x1: Input glitch filter is enabled.
0x0: 50us
0x1: 100us
0x2: 400us
N . 0x3: 800
DELAY3 2:0 FOURAIAATUF « TALGEE | e
0x4: 1.6ms
0x5: 3.2ms
0x6: 12.8ms
0x7: 20ms
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TERYVDIDYE QER) 220/ V=R - TOFILAS MAX22194
CNFG4 (0x6)
IN4 T > VIR AE
BIT 7 5 4 3 2 1 0
Field HITHR4 SOURCE4 CURR4[1:0] FLTEN4 DELAY4[2:0]
Reset 0b0 0b00 Ob1 0b100
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
Eyr74—ILF Ev b B2 T7a—F
0x0: In DI modes (CURR4[1:0] = 0x00, 0x01, 0x02),
HITHR4 7 DIE— ROF ¥ U RILABIER L v 3L F | IN4 voltage threshold is low.
DFEIR 0x1: In DI modes (CURRA4[1:0] = 0x00, 0x01, 0x02),
IN4 voltage threshold is high.
FrURIATORILAAS VY /Y —X - | 0x0: Sink Mode
SOURCE4 6 E— FOER 0x1: Source Mode
CURR4[1:0]E v k&, REFDIEHi T&E & | 0x0: Sink or source current is turned off. Input
NEERIZHTEF v o RILAD S >4~ | comparator threshold is set to HTL mode.
CURR4 5:4 V—REBRORT—) U7 ®REE#EIRT S, | 0x1: 1x Current
BRIEANE—FTOCNFG_ LT XA ERE | 0x2: 3x Current
[IZ2WWTIE, R1ESHBLTLLIEEL, 0x3: TTL operation with sink or source current off
FLTEN4 3 Fr xR4T Y)Y F « T4 LA DA £—T | 0x0: Input glitch filter is disabled.
v 0x1: Input glitch filter is enabled.
0x0: 50us
0x1: 100us
0x2: 400us
N | 0x3: 800
DELAY4 2:0 F o URAANT Y 9 F - T4 LA EE X SUONS
0x4: 1.6ms
0x5: 3.2ms
0x6: 12.8ms
0x7: 20ms
GLOBLCFG (0xB)
77— )VERE
BIT 7 5 4 3 2 1 0
Field GPO LEDINT Reserved FSPICLR CLRFILTR Reserved[1:0] REFDISHTCFG
Reset 0b0 0bO0 0b1 0bO0 0x0 0b0
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read Write, Read
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IXAYVTv K QGEE) S0/ V=R - TIRILAA

MAX22194

EvybI4—IF

Ev b

el

Fa—~F

GPO

LO1~LO6H AHLEDT + 1) ¥ R E 1= [EGPO
FSANITHEDESITERTE

0x0: LO1 to LO5 are open-drain outputs driving the
LED matrix. The LEDs are turned on or off using the
LED1 to LED4 bits in the LED register if the LEDINT
bit is 0, or controlled autonomously by IN1 to IN4 input
status if the LEDINT bit is 1.

0x1: LO1 to LO6 are push-pull logic outputs that are
driven high or low using the GPO6, GPO5, and LED4
to LED1 bits in the LED register. The LEDINT bit is
"don't care" in this mode.

LEDINT

LED< kY Y 2D 3—F Kl BEGIHEOE
R

0x0: When the GPO bit is 0, the LO1 to LOS5 pins are
controlled by the LED1 to LED4 bits in the LED
register. This bit is "don't care" when the GPO bit is 1.
0x1: When the GPO bit is 0, the LO1 to LO5 pins are
controlled autonomously based on the status of the
IN_ pins. LED1 to LED4 reflect the IN1 to IN4 input
status respectively. This bit is "don't care" when the
GPO bitis 1.

Reserved

FiE

Reserved

FSPICLR

FAULTIL SR EZDEY bEY YT T BHHE
EERTE

0x0: Fault bits in the FAULT1 register, except
OTSHDNT1 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
FAULT2 register are cleared by reading it.

0x1: Fault bits in FAULT1 register are only cleared
when the FAULT1 register is read.

CLRFILTR

FTRTODAATIYYF - T4 L2 EHER
T—ILEIZEE

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

FiE

Reserved

REFDISHTCFG

REFDIEY + 3 — FMEHA A R—T L

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 £721Z GPO DA /A 7L A &

BIT

Field

Reserved

Reserved

GPO6 GPO5

LED4

LED3 LED2 LED1

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

EvybI4—IF

Ev b

el

™.

Fa—

Reserved

FiE

Reserved

Reserved

FiE

Reserved

GPO6

LOGHl

0x0: The LOG pin is driven low when the GPO bit is 1.
LOG6 is “don’t care” when the GPO pin is 0.

0x1: The LO6 pin is driven high when the GPO bit is
1. LOG6 is “don’t care” when the GPO pin is 0.
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MAX22194

EvybI4—IF

Ev b B

Fa—~F

GPO5

4 LO5Hil

0x0: The LO5 pin is driven low when the GPO bit is 1.
The LOS pin is connected in the LED matrix when the
GPO bitis 0.

0x1: The LOS pin is driven high when the GPO bit is
1. The LOS5 pin is connected in the LED matrix when
the GPO bit is 0.

LED4

3 LED4 & f=[ZLO4H!1E

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

LED3

2 LED3 & f=[LO3%!E

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

LED2

1 LED2% f=[ELO24!1E

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

LED1

0 LED1 & f=IZLO1 41

0x0: LED1 is turned off when the GPO and LEDINT
bits are both 0, or the LO1 pin is driven low when the
GPO bitis 1.
0x1: LED1 is turned on when the GPO and LEDINT
bits are both 0, or the LO1 pin is driven high when the
GPO bitis 1.

FAULT2 (0xD)
FAULT2 LY AKX « VY — R

BIT

Field

Reserved[2:0]

VAUV

SPI8CLK

OTSHDN2 RFDIO RFDIS

Reset

0x0

0x1

0b0

0b0 0b0 0b0

Access Type

Read Only

Read Clears
All

All

Read Clears

Read Clears Read Clears Read Clears
All All All

Evyr24—ILF

Ev bk L

Ta—F

Reserved

7:5 Fi&

Reserved

VAUV

4 VAEBEEE=%

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

SPI8CLK

3 SCLKY A1 I LT 5—

0x0: No SPI SCLK cycle error. In the addressable SPI
mode, the MAX22194 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.
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EvybI4—IF

Ev b

el

Fa—~F

0x1: SPI SCLK cycle error. In the addressable SPI
mode,the MAX22194 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.

OTSHDN2

SRTFL-H—TII -y REHY

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 and
internal regulator are turned off to reduce power
dissipation.

RFDIO

REFDIEYTA—F> - #—Fy b - I5—
TR

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

T4 MIZREFDIE Y TRESWET,
REFDIE > TOERKREE A *—TILT BIC
[X. REFDISHTCFGE v Z#1IZHE L E
¥, REFDISHTCFGA0MIE4A . RFDIST #
UKL, ERBENT VD EZIZTYF SR
RIDEERFELET,

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 (OxE)

FAULTI LY AZ O FAULT2 By b D7 Y — b &fliI§ 25~ 227 - v b, FAULT2 By bd, 227 SRTWRV FAULT2 LY 22K
DFNTOE y ~OFmEMTY,

9

BIT 5 4 3 2 1 0

Field ID[2:0] VAUV_M SPI8CLK_M | OTSHDN2_M RFDIO_M RFDIS_M

Reset 0x0 0b0 0b1 0b0 0b0

Access Type Read Only Write, Read Write, Read Write, Read Write, Read Write, Read

Evybr24—LF Ev bk A Ta—Fr

ID 7:5 Fv7ID
0x0: VAUV unmasked. The FAULT2 bit in the
FAULT1 register follows the VAUV bit setting.

=]

VAWM 4 VABRIEZ R 0x1: VAUV masked. The FAULT2 bit in the FAULT1
register does not change if the VAUV bit changes.
0x0: SPI8CLK unmasked. The FAULT2 bit in the
FAULT1 register follows the SPISCLK bit setting.

SPIBCLK_M 3 SCLKY A VBT S —DIRY 0Ox1: SPISCLK masked. The FAULT2 bit in the
FAULT1 register does not change if the SPIBCLK bit
changes.
0x0: OTSHDN2 unmasked. The FAULT2 bit in the

R . N FAULT1 register follows the OTSHDN2 bit setting.
VRATL YTy REOY TR
OTSHDN2_M 2 i d 7 Ox1: OTSHDN2 masked. The FAULT2 bit in the

FAULT1 register does not change if the OTSHDN2 bit
changes.
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RFDIO_M

REFDIE>TOF—F Y - ¥—F vy b - T
F—DIRY

0x0: RFDIO unmasked. The FAULT2 bit in the
FAULT1 register follows the RFDIO bit setting.

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

RFDIS_M

REFDIEL TOEHRIS—DIRY

0x0: RFDIS unmasked. The FAULT2 bit in the
FAULT1 register follows the RFDIS bit setting.

0x1: RFDIS masked. The FAULT2 bit in the FAULT1
register does not change if the RFDIS bit changes.
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

77— 3 Ve

BRI~ VR

MAX22194 (Z1%, $FRIRERS — 7  AFARETT, vV vy « A FX—T7x2—AER (Vu) X, 74—/ FEFE (V) F£7201% LDO H
1 (Va) DLYL LSRR ESHET,

ERODTHYT)VT
Uy T NWNEMZ, T—% « =7 —FAEOWRREZHO TITIE, Vub VaZZNZENIWFOE I I v 7 - 2T U TGENDIZ/AA /SRR L,

VL% 0.IpF &8 Z7 I v 7 « 2T T GND IINAARNALET, AARR - arF o, ERANE O TE LT ICRE LE
kD

PCB L4 77 MZRT 5 #REIR
PCB#&#tE 3. RN OIE DT =~ A &5G57-012, WL OO EERAEFRFIEIZNE Y LERH Y F9,

AR — NI TEDETELS LET, BERABBEA VX7 2 AR, ETIREHA LRI ICLET,

K DOBMRER 1S 5720, EPEIEERDO Tz, BEDOY—~L « ET 22777 N L —r2fELET,

TRTOBE, R LE&WTEOD@EW%%%T% LI REL LT, ARBOBEWERHEOND L OICLET,

ARETHIUL, LV EL DEE PCBICWINTE S L5, Ik EEERTFEIZ2A L AEEHALET,

BED DI, Ry r—YDTFICHEET OBERKNETHLLET, ARETHNIE, ©T7 28 THE LT, PCB %l 5 EE I\ D
BREZF RS ET,

VaBIRADHEIN S DIRE
Va BT, 3V~5.5V OFTE (J?Z’J\f‘of%“?“é &%f%i@“o Z ORERTIZ, REGEN % GND IZ#i L C, AvF v 7+ L ¥
L—4%F 4 Ao —T M LET, ZORRKIC F v TNOWEEEFID 1.3mA x (Vas— 5V) ((REM) 72D LET, MAX22194 D

ValZAM D 3. 3Viti5vfﬁ75>6f~—¢éiﬂé\ V%ZT%EE)%I Vo ~DHEE % SN 24V SMEREIR ) HAT 9 BERH VY £, MAX22194
NI/ 3 iTTLT%EJZ’C(DJ%@JVE?”Z) A, Vald VAN ERMNOHET D &N TE, 24V BRI ARETT,

Vo ~D#E%E Va BN BITO 5 ZDFRA AL FAULT] L AZ D V24UV By M k- THIZ 24V BBE 7 /L &R L,
FIMASK LY AX TZOE v Mb:v;w SN TOWRWEEIIFAULTE U BN HICT 77 47 (B—) 120 9, ZNEMmIT512F
FIMASK L' YA Z D V24UV M By b & 1IZEREL £,

SPID7A4YL—3Y

BT 7 0H - TA YL —ZThHD MAX14483 (. MAX22194 (2T 25 L 9 ISk SN TUWET, MAX14483 1%, «\7471:':/
h 72— X FPGA 7% & OREI LG & OEENI K72, 6 F v R/, 3.75kVrws, IKEIOT XL - TA Y L—FTT, K181, TA
VT = - TEIFET 5 MAX22194 & MAX22196 Zs L&, ITHEL SPLRY MRS, ARG S/ARGH 07« —v MU =
Dy ZHITHERRENTUVWE T, 150 MAX14483 %, #HE D MAX22194 7354 A & MAX22196 /85 A THFATEET, K192, 7K
L Z$BERIREZ: SPI B — FCTEMET 5 MAX22194 /34 Z & MAX22196 734 A&7 LET, ZHHDF A Zix, SPLay ho—F
(MCU £721Z FPGA) 7HORULF v 7 - L2 b (CS) fFH%H LET,

7 KL REFEAHE/: SPI B— Rit., LBOCSEEEZ LG TIHK 4 DOF AL AKHETEXET, 1 DOFET 2 —/IZ 4 DL FEOF A
AMMIIRG AN, TA /~%:~—/$%EJZ7M%H%T%$@“ TAYV—Fz—r - F— T, FiHL EiABHra<wr KT o SPI 7
Ty 7 A I NEIE, CRCET 4 A —T/WIZ LIESHAIEN X 1612720, CRCZA X —T7 /M LBAIE N x 24 (2720 £9 (NIET
A—F 2=V NOTFNAAL ADE) . ZD7-%. SPILDE &L/iwfﬁ*‘@ﬁﬁ E<7e0ET,
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IXAY Ty k (4[EE)
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4

/) —R T

CHILAA

MAX22194

VA_I_SV VL=VA=5V Vau
ral 1 o .
VL =5V | .
-5 ° | ° °
FIELD SUPPLY g g |
L 4V 18kQ 10kQ 1 FL ! L 1 F% 10kQ
REGEN 0.1 : 0.1u
3V 1uF 160KQ vy | vp | Ve ok ;; ! —=
i !
FALLT VDDA : VboB Vo
10kQ »| IFAULT | OFALLT >
|
MAX22196 READY _ 10ka ) [PV -~
> , >
# LATCH IAAAr—{E> MAX14483
RREFDI = 12kQ REFDI < OAUX |  IAUX
S |
< ocs | Ics
SDI | MCU
FIELD INPUT 1 6800 " - osDl | ISDI |«
S AN sei |
< OSCLK | ISCLK
° SDO |
. »| 500 | o0sDO >
’ il SBA | SDOEN
FIELD INPUT 8 6800 NG = | -
© AVAVAV Y GNDA | GNDB
<% > |
GND LED MAXTRIX NOT A0 2 %7 | —_|— 5 J__
SHWON FOR CLARITY | =7 o o= | =
= =2 | < (=)
< | g =Y 3
v pur | o
24V 5V ! —
REGEN w! w
I O
Va | | TVL S ®
VMOK 1 Q
2! 3
! =3
FAULT !
MAX22194 READY '
#2
RREFDI = 12kQ REFDI ‘LATCH
cs
FIELD INPUT 9 6800 i B
O AVAVAY; SCLK
o <
. SDO
[ ]
FIELD INPUT 12 6800 " DAISY | v
© AN CRoen
AT
GND LED MAXTRIX NOT A0
SHWONFOR CLARITY |
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IERYVITY R QR o0/ V=R -TORILAAH MAX22194

Va=5V VL=Va=5V

T
LAl o
FIELD SUPPLY
24V 18kQ é 10kQ

REGEN 0.1pF
33V 14F 160KQ vy | v | v

FAULT VopA | VDDB

10kQ | IFAULT :OFALLT

READY 10kQ
MAX22196 _ ol ROY ! SAA

#1 »> | >
L«N\'—i > MAX14483
RREFDI = 12kQ LATCH !

REFDI < OAUX IAUX |-

Vo4

1.8V

i&w % 10kQ

VoD

Y

< ocs ICS

ISDI |-t

FIELD INPUT 1 680Q OsDI

SCLK
® /\/\/\/ < OSCLK

ISDO

ISCLK

A

]
y

0SDO

Y

SBA

[%)
;
A

FIELD INPUT 8

O

Al GNDA

LED MAXTRIX NOT A0
SHWON FOR CLARITY |

.|F
=

i

4
LOGIC_RDY

i)
FIELD_RDY

5V

REGEN
VA | | TVL

LOGIC SIDE

FIELD SIDE
()
=z
S
@

MAX22194 READY
#2

RREFDI = 12kQ REFDI <LATCH

FIELD INPUT 9 680Q

O AYAVAY; SCLK

FIELD INPUT 12 680Q

© A | SReen

GND LED MAXTRIX NOT o T

SHWON FOR CLARITY

19.12F v VRV - TUEIAH (7 KL RIEERTRER 8 SPI E— K)

LEDY RO RDEEEN

KMBEBBHCEDBORET, TUXNATEY 2—/WZBIF 5 FEEREEO 1 > TH, LED & 1 D8 ¥ 57200 ¥ ER % 2mA &
L, 2RV T AD 1 DOFFIZHDHTXTO LED ZFIFRFIZALT SE 5846, LED, EFEHL, WAL v FE2ETL LED ~ F U 7 2D
HEESNL SV x 3 x 2mA =30mW & FAETE £, NEELDO 75 VAICKEZ1T 554 (REGEN ITMERHE) | &K 30VD 7 —/L N
WAl O LDO 8212 X AHEE L. B0V -5V)x3 x2mA=150mW T3, ZH LTV r—a Tk, £ h— FOBKE DC/DC
I N—=FERANT, VABRIZHNENB/ET D2 & 2SR L E9 (REGEN I3 GND ([Z8:68) ., DC/DC 22> N—Z O A, 215 90%
DEEIZIIVTHDEWMETSHE, LED~ b U 7 ADHEHEIL, 3.3V x 3 x2mA = 19.8mW [Z{EKE CT& £9°, DC/DC 22>/ 3—H Dk
IF22mWICTEFER A, X202, AR —FDC/DC I R—ENLIEEEND Vazlixlz 2F v R« FOXNANETEY 2— L%
RLUET,
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—

N

~ -~ ~ N
ITERYVI7v bk QER) Y00/ V=X -TOFILAS MAX22194
STEPDOWN | 33y
DC-DC
CONVERTER
3.3V Vs
1uF - [ 0.1uF
3.3V ! 1.8v
<s= - | - °
FIELD SUPPLY g g I | 1
N v REGEN 18kQ é 10kQ : é 10
© 1% 0.1pF | I0.1pF
L 160kQ | —
33V 1uF " Vas | Va Ve ok : —
T
VbbA | VpDB
FAULT Voo
g 10kQ »| IFAULT | OFAULT >
READY 10kQ |
MA);212196 - » FOY | sm >
LATOH T—'\/\/v—[> MAX14483
RREFDI=12KQ  pecr) < OAUX | IAUX |
cs |
- ocs | ICS |
FIELD INPUT 1 6800 Sl !
S ANA IN1 - osDl | 1sDI | MCU
° SCLK !
. < OSCLK | ISCLK
1
SDO
FIELD INPUT 8 6800 ® N8 »| 1sD0 | ospo >
© AVAVAY DAISY s ! 5
< BA DOEN |«
4700 o1 CRCEN |
4%3 102 Y GNDA | GNDB
W o 5 %7 = =) L
470Q 03 - = P 2 —
O] | == @
[} w
q L v ] | .
%4 H H i =
LO4 | LO5 | LO6 wlw
ala
L L > »
\4%, ‘\4<5 % GND a1l o
g2
. - 13
N AN :
O o
33y RECEN 44y
11V ]
FAULT
MAX22194 READY
#2
RREFDI = 12kQ REFDI ‘LATCH
cs
FIELD IgUT 9 /e\s;n\/\/ i DI
b SCLK
. <
FIELD INPUT 12 6800 @ e D0
S AVAVAY, oSy
4700 <
Lot CRCEN
4700 o A1 v
4700 |03 0 —|—
Vil Vi A4
Lo4 | 105 [ 106 | %7
GND

B20.12F vl TV
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IEC 61131-2 EMC &

MAX22194 13, EE THBRE CEEEOBEWVEEZIT O LERSH Y £9, KT /3 A1, IEC 61131-4-2 ([ZHER L - #77E k™ (ESD) .
IEC 61000-4-4 [ZHEPL L 7=FBREH N T V= b /73— (EFT) , IEC61000-4-5 [ZHEHL U 7= 5 — i 72 &£, IEC 61000-2 THIE S
TWB T yoy MitESREZMAETZENTEET, 7FHud « TRLAEXAMAOT B AEMIC L D NEE ESD #iE & @ il e
KEK (Mot KEHDOE® 7 v a v E5) ZHMATRERANTF ¥y o2 E T 40—V RERNPEFHENTHETA, BSD &9 —T - K
Fr Yy ML DRER T XX — 2 WINT 5 7o DIPTSR & LB T3, X 21 R TAMIT IR 2 2 7= L v . KT Ng R
L. IEC 611312 B L UES# 95 IEC 61000-4-x Hiks THE STV 2 IBEMMELL EOB/E 2573 2 LN TEXET, K2R T VAT A
332 7 IORTEMEZRWTE Y, #£ 812”7 BSD, EFT, H—YOMRRICH A 5D K5 ICEFF SN TnET, I b T ToRBICEk
WC, BRERE 21X DUT 13, B2 sMhi i & 3ic, WGt a7 7V r— a VERICIEATEM T EhTnE T,

I Lanmainanes
I i

10kQ
Vo4 VA ' READY
10kQ
12kQ REFDI
%7—/\/\/\/— FAULT VL
R1 N LATCH
AYAYAY MICRO
680Q SURGE RESISTOR SDi CONTROLLER
R2 IN2 SCLK
AVAVAY, MAX22194
cs
680Q REGULAR GND
D3 RESISTOR
M
— CRCEN
R4 IN4
— AN\ DAISY
A1
D4 A0

J: !

(¢
PE /I v GND

21. MAX22194 MR 7% EMC 54 [0 2%
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MAX22194

COMPONENT DESCRIPTION REQUIRED / RECOMMENDED / OPTIONAL
C1 0.1uF, 100V low ESR ceramic capacitor Recommended
c2 1uF, 100V low ESR ceramic capacitor Required
C3 0.1uF, 16V low ESR ceramic capacitor Recommended
C4 1uF, 16V low ESR ceramic capacitor Required
C5 0.1uF, 16V low ESR ceramic capacitor Required
Cé6 3300pF, 2220 safety rated Y capacitor Recommended
680Q, 2512, 1.5W pulse withstanding
R1, R2 resistor (CMB0207, RPC2512, Required
CRCW2512-IF or similar)
R3, R4 680Q), 0603, 0.1W resistor Required
D1 Bidirectional TVS diode, SMAJ33CA Required
(42Q) or SM30T39CAY (2Q)
D2 Diode for reverse current protection Required
D3, D4 I(B:gifr;ctional TVS diode, SMAJ33CA Required
All other resistors 0603 0.1W resistors Required
All LEDs (not shown in Figure 21) LED for visual input status indication Recommended
=8 FIuT¥zy MNIMRROBER
TEST RESULT
IEC 61000-4-2 Electrostatic Discharge (ESD) Contact ESD £8kY
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 (1.2/50pus, 42Q) Line-to-Line +1kV
Power Supply 500V

24 —ILEAAD ESD i

ASEHUE, MAX22194 IN BV ~DOTRAF—%2RL, @BEDO TV b« TRALX—NENES ESD &2 A# L £+, ANE
FIHUIL, £ 9 L7z ESD LUV A 2 MR H YD . TIUCHE ) EREZRO D LERH D £, MAX22194 AS1TF ¥ > FL1E, 680Q
PLED A S EFHEHTZ VT, e R+8kV 0 ESD #filifiieE & +15kV @ ESD K MEICTNZ 5 2 &N TE £4, ANEBUEIZ. AAERKIC
Yo TAr—V o &N T 4=V RBEBEAL vF L7 « ALy a/L ka7 NEELED, ZOEPEICE > TT AU r—a 0D
ANEERRESNET, B Oy 7y —1F, 2 SOEGSy RREOT — 2 EEIET 2 DI+ K& ST 0ERH Y F3,
T— I EIL. 74—V FANICEINEND ESD LoyL & 77U r—3 g OB IRIE L £,

74 —IL FAAD EFT £7#

ABF ¥ oxid, PEREREYE A (HAEFREE N OBEEIE) T, fek+4kV, 5kHz £7213 100kHz DE#E F T oY= b (8 22) ITR 52
LNTEET, BREME VIV TH2#HNWT, EFT P2 XL —E0nb0@EE N7V b (=2 ) &, MAX22194 7 (—/L KA
12, MAX22194 AJJE L ~DHNANR=w 7RG 2T TICHEA LET,
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v EFT PULSE
EFT VOLTAGE
T . p
| | 200us AT 5kHz
' p  10ps AT 100kHz
REPETITION FREQUENCY
v
- |/ B
T T T » t
! | 15ms AT 5kHz !
—» 0.75ms AT 100kHz |
| BURST !
| DURATION
I‘ ‘I
! BURST PERIOD 300ms !

X

2. BEREEMNS VT N—X DK
T4—ILRFAZDH—FE

IEC 61000-4-5 DH— ([¥23 L[4 24) 25 IN_ B 2RET DI, LTO 2 00ORRERH Y £3, H 1 OBRBIEL, K21 0 INL &
IN2 T/REND L9, BEAOM OV AER A HHT 5 Z & T, £1kV/42Q, 1.2/50us DY — « 7OV RITIHZ BT, 680Q LL LD v
AP AT 2HERH Y 3, ZO VA KU, =V c TXAF—OBEICKIGT 2 LERH O £9, BRSO,
CMB0207 MELF, RPC2512, F72i% CRCW2512-1F OJEfEe &CF, LEREIUEIL, #1471, 2, 3, FIXZOMDOATNFEEIZ L 5T
ERZINET, IN WTICE7 A VA UBHAOa T o3 28 LR T E S, IN ADTHW D BEFEFEAEWVIEE, #ERTE 2
= UHFEO LR EL 20 WEUEE 2 51275 & —UFFAEIT 2 FIch 0 ET, LaL, WERELS 2DE 74— K R
Ly v a/L NEEMEML, ZORESIEIn X RNICESTHRED £, ALy a/b FEEN IEC 611312 DHIRANTH 5 Z & 2 Hed
LTL7E&EN,

B2 ORI LD 7 v b T v FORNCEETHHDOT, 21 D IN3 & INAIRT L0, KEAHOEIIRFIAZMHWN, 74— K
AJIT GND ~OX G\ TVS #3252 LTI, TVSIE, —2 « TXAXF—2RINTEHXLERH D | ©— 7 BEEHIRT DHEEER
HDHED, WHUTT—Y - F TV MRRIERWEBEL LS EE A, @872 TVS (21 SMAJ33CA, SPT02-236, 7 v ~7
U2 PN EV/NEWPDEN3-3272 ERH 0 | £1kV/42Q D H— U 5 O A EETY,
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MAX22194

v

100%
90%

50%

L
; 30% MAX

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

t

23. IEC 61000-4-5 1.2/50us 4 — S EE DK

COUPLING/DECOUPLING NETWORK

20 400 0.5uF 680Q
|| IN1
AVAVAY; ] AVAVAY,
6300 MAX22194
AA—] 12
GENERATOR
A
L
o
8 GND
A= LINE-TO-LINE
B = LINE-TO-GND

24.1EC 61000-4-5 H— DB A%

24V BEROY—URE
Vau B2 % £500V/42Q, 1.2us/50us DY — U bARET 572010 (M23) | WiERAEH OES X A A4 — K & 3512 SMAJ33CATVS % Vu &
NIERT A EMTEET, Fo, £500V2Q, 1.2us/50us DY — UM SHAEET 572912, SM30T39CAY TVS % Vu B AT 52 &

NDTEET,
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W7 T r— 3 VE

—

TV

N

2ILAA

MAX22194

I
VA VL Va4 :
I
1uF 0.ApF oo
24V v < T i 1.8V
— oo B 1
© % g REGEN g 0.1uF | 0.4yF
160kQ | ; : I
33V 1uF Vm \ | —
MAX22194 ! - $ 10
VMOK I
10kQ 10k |
VDDA : VbbB
FALLT ! Voo
* IFAULT | OFAULT >
CHANNEL 1 READY
12kQ  REFDI * IRDY : SAA »
|
10kQ
MAX14483
LATCH :
5 OAUX I IAUX |
- ocs I IcS | mcu
SDO I
SOk 1SDO | 0sDO >
FIELD INPUT 1 680Q IN1 0OSCLK : ISCLK |-
SDI I
< osDI I 1SDI |
I
CRCEN " SBA | SDOEN |
DAISY |
I
A : L
0 LOGIC_RDY | = =
< GNDA : GNDB FIELD_RDY
T p—
FIELD INPUT 2 6800 IN2 : )
CHANNEL 2 I
FIELD INPUT 3 680Q N3 ! =
VWA [ CHANNEL 3 |
FIELD INPUT 4 6800 IN4 !
CHANNEL 4 W
a =
I
a!lo
YL | 106 | 105 | Loa 9.3
!9
I
I
|
|
GND :
2B 4F v v RLOME RS Y /)= - TORILARED 2L
BE
PART NUMBER TEMP RANGE PIN-PACKAGE
MAX22194ATJ+ -40°C to 125°C 32-TQFN
MAX22194ATJ+T -40°C to 125°C 32-TQFN

+/38 (Pb) 7 Y — RoHS MDD N r— T 5 - E dan L EFT

T=7—7&Y—,

F v TiaH

7'r& R : BiCMOS
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&
n.L||II

it

h3 HETH HE WETR—
0 03/24 MHEAY ) —X -

TFAYT - TR XtE, RETIEB/IERTERTEDLLDOTHSILEHLTVETH, ZOHEROFAICEAL T, HBHL
ANAL FRRIZ & >TE L BB EDRHOLOBORFIOBEIZE L T—OEEEBNECA, . TFOY - /34 £ XHOBH
FIIHFOENOEAZHRUE LI RIISHETSLDTLHY FHA. HHRE, FPELGCEESNIFENHYET. K
DEVICES EHOMRS L UBRERE, SHOMEIELET, KAAERARIE REVISION AELBARBY £F. BFONEIOINT
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