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D I G I I AL I N | ERFA< E REV DESCRIPTION DATE APPROVED
P OW E R P10
+3v3 :) I G I T AL | TSW-107-07-L-S
¢ +3V3 +3V3_10 @
3V3_i !
R22 R24 N TS se i e
POWER  p;  NOTE: I0REF (+3v3_10) 10K 10k ps DIGIL ARAR !
range 2.25V to 5.5V 61300311121 * i
NG 12C SCL scL l R90 !
10REF +3V3 10 — e 12C_SDA SDA i
RESET R \ava 33 10 ci5 | cir 10K u7 C19 L c21
10UF 0.1UF 1 1 0.1UF 10UF
+3.3v 33 oND 10V 16V vDD1 VDD2 16V 10V
+5V i uc SCLK 13/SCK +3V3_iso 2 GND1 GND?2 15
GND uc SDO 12/M1S0 uc RESETB l 3 VIA VOA 14 RESETB iso
uo D1 worox 4, vop [13__Gel0xiso_ oib ok ik Sa0K 310k S0 S0k
VIN uc_SYNCB 10/PWM/CS uc_ALERTB_O S voe vic 12 ALERTB_iso
108.03-G LAYOUT NOTE: SPI 9/PUM uc ADC RDVB 0 6155 vID | -L_ADC RDYB iso O O O O O O
SSQ-108-03-G-S 7 10 @ @ @ O O O
VGND SIGNAL SHOULD BE 8 s gl VEL VE2 o e o AN o TN e TN o TN, TN o T
+
ROUTED FIRTS S5Q-110-03-G-S ALERTB P37 % GNDL GND2 P39 2V8 8VE8 8VE8 EVE QY8 VS8
ADC_RDYB RESET 70 #0pn  FO0n  FO0n  #O0n  #O0g
Enable <-2 ADUM342E_18RWZ -2 GPIO F = = = = = =
: Enable < < < < < <
ANALOG IN DIGIO R29 : R3L | | | |
P2 U ALERTE 7 10K i 10K GREEN LEDS
AIN —— —— 20 (1 uc_SYNCB2 6/Pi : "
I Al 2 uc_SYNCB3 g~ < < I < L
: 22 3 ue_SYNCB4 uc RESETB 4 MGND  MGND ! GND  GND
I - 3/PWN :
| uc_ADC RDYB 2 i
—=— A5 6 uc GPIO x ™ + 1 SP I !
SS0-106-03-G-S RX + 0 o +3V3_iso : DVCC
+3V3_iso |:' i
SSQ-108-03-G-S CON F I G = i
Note: AD74416H Reset can be performed also via SPI (see CMD_KEY register) 5 U i :
) = C55 VCC % Cl4 C16 U6 C18 C20
Re? IcsP P4 P8 0.1UF — leno ne | S 10UF 0.1UF 1 1 0.1UF 10UF
uc_SDO | | uc_SYNCB 1 16V 3 1 2 10V T 16V 5] Vob1 vbD2 [ T 16V 10V
O DNI ( uc_SYNCB2 5 $ 3 GND1 GND2
1) (2 \% R23 e SO SYNCB+EN_SDO 3 ~ o SYNCB+EN SDO 3|, von 114 £SYNC
R21 ’—< 3 ) (4) SYNCB+EN SDO MGND  MGND = uc_SDI 4 op |13 SDI GKD
uc_SCLK 0 DNI 4 MGND viB VOB 15
—( 5 ) ( 6 uc SYNCB3 uc_SCLK 5 SCLK
0 DNI 5 SDO 51 ViC VOC 7
| | uc_SYNCB4 5 +3V3 o Enaple S0 = VoD VD 175 SDO
RESET SIGNAL
GND1 GND2
NI R28 P38 /syne
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10K ADUM34lEllBRWZ > ggl_K RESET SIGNAL (‘35|8
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P M O D . R30 — 0.1UF
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APHHS1005SURCK R25 5 i VGND C C |
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C13 .
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1 8 DS9 0.1UF T
o vee 5 MGND APHHS1005SECK R26 5 ] HOND
® 3] AL WP ORANGE LED 4_7K VCC ADC_RDYB_iso /ADC_RDY
o A2 scL¢o—12C SCL 2
4 5 12c_SDA A
VSS spa |2 12C_SDA uc_ADC_RDYB 4ly uc_ADC_RDYB 0
R16 R18 R20 B 1
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REVISIONS
AD74416H & DECOUPLING
pycc - byec SENSE RESISTOR LAYOUT NOTE D I g I ta.
HIGH SIDE SHOULD BE BOLTED TO DO_VDD PLANE R53
e e A B O I T P = = R Il RA2 5 R44 P11 LOW SIDE SHOULD BE CONNECTED DIRECTLY TO DO_SRC_SNS TRACK 015
Q<9 = > x| §| B B o Z| W 10K 10K TSW-102-07-T-D -
< EEEEEEEEE 8 5 2 -102-07-T-
gl alalalal o N x GND ADO DO SRC SNS A
4 o] o o] O & N ~ 1 > dd
< SP1 Address
S -2
AD1 ® 3 configuration 123 oA
S
o u10 > T
E <t @ |o|o|oinolwv|s|m|o|dolo|  AD74416H L—>FZ§ SI17113ADN-T1-GE3
oggQRoo0m<fZzZ0Qg ¥ zZ=Z GND  GND DO_SRC_GATE A G
<2850 0d008EE320 0 0
- °a5555%5y° 9
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VIOUT A L1 viouT A viout p |48 VIOUT D
LKG_COMP A 2| | kG comp A LKG_CoMP_D |4/ LKG_COWP_D Q2 5
\sﬁ!iﬁiﬁ 2 VSENSEP A VSENSEP D Zlg Xiﬁ!iﬁi B D11 SI7113ADN-T1-GE3 -
SENSEHF_A SENSEHF_D Smart Blockin L] °
T D faa e |l VIN PIN S Ssirg < " BLOCKING DIODE
VSENSEN_A 6 - - 143 VSENSEN_D MSE1PB-M3/89A ¥
VSENSEN_A VSENSEN_D N B A| D12 PMOS BODY DIODE 1S USED
CCOMP_A | ccomp A ccomp b 142 CCOMP_D REF2V5 P45 = R50 S
AVDD_Hi 8| <oon oo Lo |4 AVDD L0 S/ 10k |[1]2[3 REPLACE WITH SIMPLE DIODE
AGND TN onp |40 AGND RA45 o1 10 IF SMART DIODE FUNCTION
(e)]
|| ccour s 10} ccomp B ccomp ¢ [ CCOMP_C 33K P12 - 855138 7-F 2 IS NOT REQUIRED
VSENSEN_B 11| SN B VSEnsEN o |38 VSENSEN_C I ] 2
_ _ Thermistor i ¢
SENSELF B SENSELF B SENSELE G 13! SENSELF C L 1 :
. ~ 136 SENSEHF_C LVIN 2 Config.
SENSEHF_B SENSEHF_B SENSEHF_C GND SMART
VSENSEP B VSENSEP B VSENSEP C |22 VSENSEP_C GND
LKG COMP B 15| e covp B kG comp C 134 LKG Cowp ¢ Cold Junction 61300311121 R49 <RIl  BLOCKING DIODE
_ _ _ _ RT1 -
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| | Lo
220PF 2 A 56 0 1 2l - ISP_A
AVSS AVCC DVCC AVDDH| AVDDLO DO_VDD REFIO LDOIV8 VIOUT_A /o . o a| 1/0P A
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AVSS . AVCC o DVCC o AVDD_HI o AVDD_LO o DO VDD o REFIO LDO1V8 O —
2 1 —]
SENSEHF A Ra7 36 o 1 ISN—A
L C75 C22 L C70 C23 1 C71 C24 1 C72 C25 1 C73 C26 1L C74 C27 1L C28 L C29 2K _ 4. 7NE § D13 BLK 1 1759017
T 10UF 0.1UF T 10UF 0.1UF T 10UF 0.1UF T 10UF 0.1UF T 10UF 0.1UF T 10UF 0.1UF T 0.039UF T 2.2UF C33 160\/ o ION A P16
50V 50V 10V 16V 10V 16V 50V 50V 50V 50V 100V 100V 16V 6.3V 4 _7NF l 51 - VEL
<7 <7 ISN_A
GKD GKD GKD GKD GKD GKD GND GND SENSELE A oD R48 ok GKD ok
Place as close as possible to the AD7441xH pins can 2K
4 _7NF
GKD
T R Q R R VSENSEN_A o
C59 S R51
DVCC 2 5V e § D14 100K
¢ = Ext. Voltage > 1
Reference <
u2 GKD GKD GKD
R39 R40 R41 ADR4525BRZ
10K 10K
10K 1 8
—~INC  TPIDNC {—
AVCC R43 2 7
/ALERT /ADC_RDY /RESET 5 L d L d 3 VIN NC 6
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Q D 7 1 1 1 6 H F RO NT E N D REV DESCRIPTION DATE APPROVED
DO_VDD - - DO_VDD - - DO_VDD - -
SENSE RESISTOR LAYOUT NOTE D I g I ta. I SENSE RESISTOR LAYOUT NOTE D I g I ta. I SENSE RESISTOR LAYOUT NOTE D I g I ta I
HIGH SIDE SHOULD BE BOLTED TO DO_VDD PLANE - HIGH SIDE SHOULD BE BOLTED TO DO_VDD PLANE - HIGH SIDE SHOULD BE BOLTED TO DO_VDD PLANE R77
LOW SIDE SHOULD BE CONNECTED DIRECTLY TO DO_SRC_SNS TRACK 0.15 LOW SIDE SHOULD BE CONNECTED DIRECTLY TO DO_SRC_SNS TRACK 0.15 LOW SIDE SHOULD BE CONNECTED DIRECTLY TO DO_SRC_SNS TRACK 0.15
DO SRC SNS B DO SRC SNS C DO SRC SNS D
1 2 3 1 2 3 1 2 3
S QB S QC S QD
%};FZX SI17113ADN-T1-GE3 %};FZX SI17113ADN-T1-GE3 %};FZX SI17113ADN-T1-GE3
DO_SRC_GATE_B R86 4G — ) P-MOS Switch DO_SRC_GATE_C R8T 4G — i P-MOS Switch DO_SRC_GATE_D R&8 4G — ) P-MOS Switch
0 0 0
19,19 19,19 19,19
LKG COMP_B LKG COMP_C LKG_COMP_D
4 o Q6 ¢ 7 Q8 ¢ 7
D16 S17113ADN-T1-GE3 Q 5 ﬁ D21 S17113ADN-T1-GE3 n ﬁ D26 S17113ADN-T1-GE3 n ﬁ
- D - D
smart Blocking ] o o G D BLOCKING DIODE Smart Blocking <7 o 7 | BLOCKING DIODE Smart Blocking <7 o 7 | BLOCKING DIODE
[ 4 | Diode control Diode control
Diode contro MSE1PB-M3/89A v MSE1PB-M3/89A v MSE1PB-M3/89A v
PMOS BODY DIODE 1S USED w PMOS BODY DIODE 1S USED w PMOS BODY DIODE 1S USED
/N SA| D17 oA | D22 S A oAl D27 S
o4 b R58 S_ REPLACE WITH SIMPLE DIODE & RO6 " >3 REPLACE WITH SIMPLE DIODE P5 & R74 >33  REPLACE WITH SIMPLE DIODE
SN OCXZ 10k 11]2]3 OCXZ 10K |y OCXZ 10K
3 o IF SMART DIODE FUNCTION o IF SMART DIODE FUNCTION 3 o IF SMART DIODE FUNCTION
1D Q3 = IS NOT REQUIRED D Q5 > IS NOT REQUIRED D Q7 > IS NOT REQUIRED
GPIO B l‘ BSS138-7-F A GPIO C BSS138-7-F % GPIO D ° 1‘ R BSS138-7-F %
® G| < L] Ll ® ® G| Ll ® ®
@ @ —
}—
2S S 2S
SMART SMART SMART
rRs7 <R92  BLOCKING DIODE Re5 =R93 Bl OCKING DIODE R73 >Ro4 Bl OCKING DIODE
100K < 3.9 100K < 3.9
100K < 3.9
%56 00 oD 00 oD
Vout, 2 Wire Vout, 2 Wire Vout, 2 Wire
FB Sensing FB Sensing FB Sensing
VSENSEP_B R54 Config. R VSENSEP C R62 Config. . . VSENSEP D R70 Config. .
2K J 2 2K 2 2K pED J 2
P48 ISP_B P50 —® ISP_C ISP_D
| C81 D20 | C82 D25 1 C83 D30
< R60 — ONI oI jopB | 'E- ( reg | M NI jop_c | 'Eh ( R76 —r= ONI NI opD | e
C39 10K { RED P19 c43 10K { RED P23 ca7 10K { RED P27
CCoMP_B ] 1 1759017 CCOMP_C ] 1 1759017 CCOMP_D ] e 1 1759017
o
220PF oo oo 1 2 ISP B 220PF I S oo 1 2 ISP C 220PF oo oo 1 2 ISP D
O O O
VIOUT B RB I VIOUT C R C [ VIOUT D RD [
*— ~ ° ° ° ® . 0 |/OP_B *— ~ ® ° ° ® . 0 |/OP_C *— ~ ® ° ° ® . 0 |/OP_D
2 | 1/0N_B 2 1 1/ON_C 2 1 1/0N_D
2 —{] 2 —{] 2 —{]
SENSEHF_B R55 10 < 1& 1 ISN—B SENSEHF_C R63 ca < 1& 1 ISN—C SENSEHF_D R71 a8 < 1& 1 ISN—D
1 (&) 1 1 (&) 1 1 (&) 1
car 2K — 4.7NE § D18 BLK éggQOl? ca1 2K — 4.7NE § D23 BLK égiQOl? cas 2K — 4.7NE § D28 BLK éggQOl?
4. 7NE 100V Q / I/ON_B 4. 7NE 100V Q / I/ION_C 4. 7NE 100V Q / I/ON_D
. l Z YEL . l Z YEL . l Z YEL
ISN B ISN C ISN D
GkD <7 <7 - GkD <7 <7 - GkD <7 <7 -
SENSELF B R56 GKD GKD GkD SENSELF C R64 GkD GkD GkD SENSELE D R72 GkD GkD GkD
2K 2K 2K
C38 C42 C46
4.7NF 4.7NF 4.7NF
GkD GkD GkD
VSENSEN_B o VSENSEN_C o VSENSEN_D o
2 2 2
< < <
L C60 3 D19 R59 L C61 3 D24 R67 L C62 2 D29 R75
—— DNI @ 100K —— DNI @ 100K T DN 3 100K
= = =
nl nl nl
<7 <7 <7
GkD GkD GkD GkD GkD GkD GkD GkD GkD
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REVISIONS
REV DESCRIPTION DATE APPROVED
(4.5V to 5.5V) (2.7V to 5.5V) PGND Primary
AVDD HI AVDD LO "4 BV to 5.5\ -2.5V to -18V Flyback Ground
D) D) - 0O o.
6V to 28.8V 6V to 28.8V - 75146 sivenac
— O 0
P29 P30 P58 1759017 TP2 TP5
1750017 | 77 + 1750017 | 77 + 1750017 | 77 + 5 P8 ce7 1 ONI g~ DNI
C49 3300PF
C51 C52 C50 : | . PGND:LPGND 83
| ° | ° | ° 10UF PGND PGND 2 hes
10UF 10UF 10UF AVSS POWER '
GiD GD oD oE3 PGND AND GND IS CONNECTED VIA CAPACITOR
SEE FLYBACK POWER SOLUTION SECTION
AVDD_HI POWER AVDD_LO POWER External ( 4
P60 Pl External AVCC POWER DVCC POWER -3 _AVSS
External < 1 > P56 i Flyback
- oD Lo External < 1 . > External 61300311121 GND AD74416H
+ +
Fiyback (3 ) Flyback +AVCC_DvCC R97 Front-end Ground
61300311121 gy | 61300311121 Flyback ( 3 > Flyback 0 cr7
DNI 61300311121 61300311121 S1751-46  351751-46
RO6 DNI TP3 TP6
D31 AVDD Supply config. oiD P9 ces 1 PN 1 DN
10 c76
BAT41KFILM GKD P31 D 1 BLK N
CMA ual AVDD [
 { ~d i > (AVDD_HI & AVDD_LO) 10UF 3300PF
R78 GND GND R84
* > Single AVDD GND
2K 4 . TMEG
61300311121  (AVDD_HI) AVCC DvCC AVSS '
AVDD_HI AVDD_LO
MGND ARDUINO/PMOD
Digtal interface
ground, see page 2
P1 "83300PF
FLYBACK POWER DO VDD 1 l l
; D3
. +AVDD_HI —
24 : R ‘
(19.8V TO 28.8V) SOLUT I ON | V3PH10-M3/H - +21V 10V to 35V MGND
P54 i P32
e X2 L L 52 1759017 oo | +
1750017 | 7Y T ' 750320519 €63 —— - ¢8
D33 | 10UF 10UF D7 ol 1
Nt LL 4 ' 12 MMSZ5251C-E3-08
- ® 0 C53
V3PM10-M3/H N
A R98 R13 7 7 . . .
R/ SZISMAS938BT3G ol DNI o4 GKID GKD 18UF Digital Output
c1 RS0 D1 3 11 ArrC +AVDD_LO p33 power conflg.
N 56K ¢ 5 B ¢ ¢ D32 61300311121 ext. DO VDD
* ] * C 2 V3PM10-M3/H 13V s ArC . b PO
10UF D2 c79 L O Clz | LT (Field Supply)
Q /\ - 22 1 SMBJ36A-E3/52 o
< N A S1B-13-F DNI AVDD_HI >
C2 Vi S . C64 —— —— C9 AVDD_HI
|| = = VIN 10UF 10UF | c54
! N | ! ° 6D S752440£3-08 — 0.1UF | WARNING: AVDD_HI flyback
10UF é VIN 100V driving capablity is
VPGND D5 V4 7 significantly LIMITED <100mA
R14 A C GND GND +AVCC_DVCC NV NV
PGND 1 R1 [>f ° ° GND GND
3-SMEG SS35-E3/57T Rll +5V
—®
! S U9 n7
MAX17691BATC+ 526K R2 | ,C65 — S0 DO_VDD
! u u
7 PP ; VIN K ﬁ 249K | PLVAG53A
PGND GND FB PGND @
31 vec ENIUVLO [0 VA ! D6 7 7
|| 4 9 PGND ! GND GND —AVSS
5 SYNC/DITHER COMP 8 ® ! CKA o o
RT SET !
— &3 6 - cvem ss |7 RS €69 iy 3300PF V3PM10-M3/H -16V
2.2UF ep H R12
PAD 1L c4 1L c7 23.7K ! 22.1
R4 RS T~ 1000pF R6  — 100PF PGND C66 —— —— Cll
R3 100K 200K 10K 1 cs VA 10UF 10UF
T 0.012uF ,
| WISZ5247C-E3-08
PGND PGND PGND PGND PGND PGND PGND i
v v A A A i % ANALOG ulas
PGND PGND PGND PGND PGND PGND PGND PGND : GND GND > Customer Evaluation Z
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