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574 N B HL YR Y m
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o7 Al i HH B HRY
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(1) mEREWE Ts 53482 ME KL Ty BEME . 1s
Al Pg ZH5r MFRR LA MM Z AR . 1§78 15 fl Pg B KMRME, X4
PRAEBEE AT RE Ta FIARL AL
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6.9 HLASIHE

e/ MEFI R K AE RS 103&E P 4648« Ta = - 40°C £ 125°C , VDD1 = 3.0V £ 27V, VDD2 =2.7V % 5.5V, Vggr = 20mV =
2.7V H Vi = - 400mV Z 4VQ) ; MR AR K444 Ta = 25°C , VDD1 =5V , VDD2 = 3.3V H. Vger = 250mV ( 3E5
HUiH )

BN \ WA BAME AmE BAME| B
B
Rin PR IN B, OV < Viy < 4V 1 G
IN B, OV < Vi < 4V 0.1 25
lgias A\ A L PR I nA
IN 3, -400mV < V) < 0V® -310 -0.5
Cin EIPANGER S IN 51 B 4 pF
HHSIH
IRer FAERR REF % GND1 , 20mV < Vggr < 2.7V 99 100 101 LA
I N VREF J:I[ 500 550 600
VmseL Hi e 3 bR 1) mvV
Vrer FFE 450 500 550
B B IR i 50 mV
300mV [ 5 BE HL# ( CMP2 fil CMP3 )
Virs 1E A B AR R Cmp2 304 mV
Er+ TE [a) B AR BB 5% 2 Cmp2 -3.5 35 mv
Vir- 1 16 Bk AL 5 {EL Cmp2 300 mV
Err- 1 7 B A R {1 % 2 Cmp2 -3.5 35 mv
Vir- ] AR ) Cmp3 -304 mV
Eir- 7t kA ) 1 72 Cmp3 -4.5 45 mvV
Virs IE AR R Cmp3 - 300 mv
Errs IE [ B B 12 % Cmp3 -4.5 45 mv
Vhvs B 5] (IR i Cmp2 Al Cmp3 , (Vis - Vir-) 4 mv
AR BE L ( CMPO Al CMP1 )
ViTe E ) B R Cmp0 VRer + Vhys mV
Cmp0 , (Vit+ - Vrer = Vhys) , 2 2
VREF =20mV y VHYS =4mV
R A B {5 2 CmpO , (Vit+ -~ VRer ~ Vhvs) . }
Eir+ E 7 B AR R R 2 Vier = 250mV , Vyprs = 4mV. 2 2 mv
Cmp0 , (Vit+ = Vrer = Vhys) , 5 5
VREF =2V, VHYS =25mV
Vit 1] AR 9 {1 Cmp0 VREF 1\
Cmp0 , (Vit- - Vrer) , Vrer = 20mV 25 25
Eir- 1 17) B A {1 % 2 CmpO , (Vit- - Vger) » VRer = 250mV 25 25 mv
CmpO, (Vit- - Vger) , Vrer =2V -5 5
Vit i 1a] B AR 1 Cmp1 -Vger - Vhvs mV
Cmp1, (ViT- + VRer + Vhys) | 3 3
N Vger = 20mV , Vyys =4mV
Eir- 1] B AL I L % 22 mv
Cmp1, (Vir- + VRer + Viys) | 3 3
VRer = 250mV | Vyys = 4mV
Vir+ 1E [ AR B Cmp1 - VRer mV
R N Cmp1, (Vit+ + VRer) , VRer = 20mV -3.5 3.5
Eir+ 1E [ AR R 1R 22 mV
Cmp1 s (VIT+ + VREF) , VREF =250mV -3.5 3.5
Cmp0 1 Cmp1, (Vit+ = Vir-), VRer < 4
e o 450mV
Vhvs B AR 1 {1 3R ¥ mv
X CmpO , (VIT+ - VIT—) s VREF = 600mV 25
s
VoL 1 HE P4 H e PR Isink = 4mA 80 250 mVv
Ike IR IR HER VDD2 =5V, Vour = 5V 5 100 nA
CMTI SRS TS [Vin = Vgerl = 4mV , RpyiLup = 10kQ 15 40 Vins
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6.9 ELSFE (continued)

e/ ME AR KIS & 45 1E 9 Ta = - 40°C £ 125°C , VDD1=3.0V £ 27V, VDD2 =2.7V £ 5.5V, Vggr =20mV &
2.7V) H Vi = - 400mV £ 4VO) ; diRIEMK RSN Ta =25°C , VDD1 =5V, VDD2 = 3.3V H. Vger = 250mV ( K3k A

A )
2K \ WREL T
R
vDD1 EJt 3
VDD1yy  (VDD1 KRR v
VDD1 k% 2.9
VDD1por |VDD1 kS LEI{E VDD1 k% 23 \
VvDD2 k- 2.7
VDD2yy  |VDD2 KB R v
VDD2 R % 2.1
Iop1 o 00 PR PR 32 43 mA
Iop2 A HL Y R IR 1.8 2.2 mA

(1) HAEHE >1.6V T3k VDD1 > VDD 1y B VR4S A
(2) HEHT Vrer M A RENEA EARER S O S TAE , NG EREME S s TE. ARESHAEE | E

S ZEA o
() EIE M # W L R PR E R B .

(4)  BAUERTE VN = 0.4V FIER,
(5) BUAUERLE Viy= - 400mV R,

BB AN EF R,
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6.10 FF4FriE

FE TARINFR EEVE R A (BRIAESISNET )

S WHR% B/ME  HAME  BOKE| B
FiwHH
VDD2 = 3.3V , Vicer = 250mV 280 10
BTN ) Voverorive = 10mV , C, = 15pF
ton FERRIEIBITE | [ViN] EFE ns
VDD2 = 3.3V , Vger = 2V, 210 270
VoverprIvE = 50mV , C| = 15pF
VDD2 = 3.3V , Vicgr = 250mV 280 10
S " Voverprive = 10mV , C = 15pF
toL FERIEIRET 0] | VN TR ns
VDD2 = 3.3V, Vger = 2V, 210 270
Voverprive = 50mV , C| = 15pF
t 55 T R R] RpyLLup = 4.7kQ , C, = 15pF 2 ns
B
thseL L AR AR i e BT A Ve Jik i [1] CmpO0 , Vrer EFFELFBE 10 us
tois13 LA AR A PO U Jik pfr b [ Cmp1 A1 Cmp3 , Vrer LT 10 us
ten13 LG JE P U Jik it ] Cmp1 A1 Cmp3 , Vrer R 100 us
J=Eifnpsa
ts sta | fEOIE BhEE A VDD2 % 2.7V , VDD1 = 3.0V 40 us
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6.13 #AKEE (continued)
7 VDD1 =5V , VDD2 = 3.3V It} ( BRIEAA VLR )
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6.13 #AKEE (continued)

#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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6.13 #AKEE (continued)
#£ VDD1 =5V , VDD2 = 3.3V It} ( kAR H U )
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7 7
— Vpp1 =33V — Vpp1 =33V
6 _VDD1=5V 6 _VDD1:5V
5 5
=< 4 < 4 /
= =
o o
= 3 = 3
/-J
{ s z
1 / 1
0 0
-0.5 0 05 1 15 2 25 3 35 4 45 5 40 -25 -10 5 20 35 50 65 80 95 110 125
Vin (V) Temperature (°C)
V|N =2V
K 6-55. S AR B R SMA BERKXR Kl 6-56. AR B R SERE KRR
102 102
101.5
101 101
__100.5
El <
m 100 T 100 —_—
T 995 x
99 — 99
—— Device )
. — Device 1
98.5 BZV!EZ g —— Device 2
98 Vi Device 3
98
10 100 V, (mV) 1000 5000 40 -25 -10 5 20 35 50 65 80 95 110 125
REF Temperature (°C)
6-57. F{ VRS AL 2 \ y y
M 6-57. Bl SHA LRI R B 6-58. SR SRAAXER
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6.13 #AKEE (continued)
£ VDD1 =5V , VDD2 = 3.3V i ( FRIESHH U )
5 5
— VREF =250 mV — VREF =250 mV
— VRer =2V — VRer =2V
4 4
< 3 3
E E
£, g,
1 1
0 0
0 3 6 9 12 15 18 21 24 27 40 -25 -10 5 20 35 50 65 80 95 110 125
VDD1 (V) Temperature (°C)
K 6-59. WMl B B 5 IR R T R R K& 6-60. WM B R SR AR R
2.2 2.2
2 2
/
E 1.8 ié, 1.8 ——
_‘3 1.6 _§ 1.6
1.4 1.4
12 12
2.5 3 3.5 4 4.5 5 55 40 -25 -10 5 20 35 50 65 80 95 110 125
VDD2 (V) Temperature (°C)
& 6-61. LM YR B 5 IR K KX R & 6-62. fiMU B¥F IR SR ERKIR R
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7 VE4N

7.1 R

AMC23C14 & — 3 B A et i RCes B 2 =0 D B as . & D ERAREs 1 H thEse#s CmpO F1 Cmp1 #4% , & 11
Eeii 2% 2 ditb% Cmp2 Al Cmp3 # . CmpO Al Cmp2 ¥ AN BIE (Vi) 5% B ERE (Vi) 37,
Cmp1 1 Cmp3 ¥4 AL (Vin) 58 BERTRE (Vip-) #ET R . B Vipe 1 Vip - BIE B AR AR | H
TFSANE , X AN D B as i & R DL OV . W EELEs 2 B £300mV 1l & B . & 1 HeEs
1 B £20mV & £300mV A RE , 1% BRI — A SR AE T 100 w A S i HE I AT — AN A0S He B B 3R A T
W

O E (ViN) B B LR ) TR L s8R B EE H AR oL R Ak T 5 BB UIR S

2 REF 511 BT EE R T Vel B, ZaH R IE g S TR =0 MR I IE B s rE RIS A . ™
M tbEgs (Cmp1 1 Cmp3 ) #4L T2EHDIRAS , R EEHEE ( Cmp0 Al Cmp2 ) IEH BT, i it B
JER] Sk 2.7V,

A O 5 1 S 0 22 ] 1 F A 3 3 3o 3 T SO ARy 5 Y F 7% R B M 0k LU A AR A SR S T . bR 9
MSZRF AT IS IUILE |, W ISO72x 07 ki & as i i 2L /& N T Brid . AMC23C14 w1125 1 i = Al
FAERE BT R T 5 DAL BB MIEAS B BORFAE AT SEBIL e ] SR AN AR RS DU

7.2 ThEETTHEE

1 | Window Comparator 2 | | AMC23C14 ;
| | | i ! }

VDD1 > : LDO ! > " } i : VDD2
i : Cmp2 ! | | |
| L 4 300 mV—- ! |5 3
! | e |
1 ! ! - ;
1 | | oM 1 !

IN | | h | ; ! ! ouT2
; : Cmp3 > 1 | i
| -300 mv —|- | | ! i
| I B R o N |
N i e a3 L& 2 e |
i | | - ! I - I
100 A | N i L 3

REF L | Cmp0 >+ ! : L AouTt
s Ly e o s
| | | - !
| | ! P s 3
! I + | L8 :
| | 2 1

GND1 | cmpl > | | eND2
| ~Vrer —{= : L ‘
g7 ! |
: Window Comparator 1 : —= i
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7.3 KePEULEA
7.3.1 A

AMC23C14 K BEAMNKIRE AN D s, & 0 Haes 1 A rT A BRME |, & D e 2 Boa 1 E B

MR (Vi) EF B Vipe BIE LD ERE ) IEHEER 2 R AR, b B A e O BRI b A B i
HUE (Bt , oF 1 [ 2 A L g, N 304mV ) o 24 Vi BREMINA Vir- BHELL IR, IEHE SR ,
A ST I (B0, A R R, 8 300mV ) o 2 Vi FEEAMRI Vir - BIEDURIE, f ks
SRR | b E B E SO SRR AR R 25 P R A U (B, kT A R, O - 304mV ) o Y
ViN ETHEHRLE Vire BIE BN, OB R, Az BE S5 T Rl (fan , X [ B LB as
N -300mV ) .

Vite 5 Vip - Z I ZEAEMERR A LR, AT /N T 450mV BIFEUER T | %22 1H 8 4mV. H TAEESERGR I |
AMC23C14 Xl NME A AN A UK |, TEFR A1 S ke = AR | B al £E e A b fa e T . 4 vE(E
(Vrer) KT 600mV K , Cmp0 IR &G N2| 26mV. B2 MG R |, ES WL EmA Wi .

7-1 JRoR TR S TT R BME 2 1) R R I PR

oV

|
|
|
|
|
|
|
|
ouT2 \

oV

|
|
|
|
|
|
|
|
ouT1 \

& 7-1. FFRBME S B #
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7.3.2 BB

REF 5] 1_E ¥ F s ke 7 T LR A 1 AOBEASBIAE . A ETRS 3 FL R =~ 5 ) 100 w A (RIS M REF 5] BNERZ 3]
GND1 4RSS o FLBHAS B AR (Vrer) S8 T IE AR BRE L ; S K 7-1. %> 100nF &
A5 PR IF A, DA AR AT PR S . AR LA, P A SR A AT 100 w A HIJRVRTE R, HL 7S FLIR[A]
AR I UV BRE A] (ths pLk). TEXFMENLT , Wikl 7-2 s, & 1 HUECES 1 AT B2 7 (Ul v Fe it (] i 1 )5
HEHRIPIRE | B2 Veer BRI RAE. AR EBITANEZHRAMER |, S LAENBET N .

VDD1 /

VDD2 ON
<1%
OUT1 not valid
if Vi is in this range — f

during power-up

Vrer

[——Vger settling time————p

OouT1 low / Output not valid X Output valid

ouT2 low V Output valid

[#—ths,sTA + tHs,BLK"‘

B 7-2. B R BRI E R fR AT

REF 51 _E Ao FE g i L Es ( Cmp1. Cmp3)) BIDIREFIIE ELEES (CmpO0) BB |, a1 Z)a8 7 #E /& Fias .
% VREF %ﬂﬂf? %EPXHEXE':] VMSEL @4@ , Pﬁ’l‘ﬁlblﬁiﬁ%& ( Cmp1 *ﬂ Cmp3 ) %%&%@)ﬂ y ﬁﬁ CmpO E‘]J‘B{%’%y\
AmV (S ) BE N3] 25mV. IE E A A A0 T 75 R e N P R B v M i R P M S

T FEE T JATAT R A0S R R IR SR Bl LALE AR08 S0 i b A B . AN, AR IR AR |, 520805 5K5) Veer Biid
Vmser BIE , BUSIXAEH & 2048 Cmp0 LEEGER IR , IF 7T #E T2 OUT1 i th S A D)k

K 7-3 Bom 1AL P

’4*@5134’ tenta
Vrer f Vuser \
Lﬁﬁa" LMSEL‘P‘

Hysteresis
(Cmp0) 4 mv 25 mV X 4 mvV
Enable .
(Cmp1, Cmp3) enabled disabled enabled
Mode of operation window comparator mode X positive-comparator mode X window comparator mode
Ny
& 7-3. A
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7.3.3 REEERE S &M

AMC23C14 fif F I8+ (OOK) AHI R (WK 7-4 fix ), B8 36T SiOo b 25 M Sk Ay Lb 5 a4 4 RS o
ZhE 7 HEF BT ROEIREN B8 (TX) B8 g B A 26 — AN PO 38 AL i A R R By — |, ARIEE SRR~ $y
b B — i p R8s ((RX) SR E IR S |, AR5 M 3K sh e H 22 b 2% 12 AR $2 AL 5 . AMC23C14 £
WIEL AL, TS E R K R S TLILE (CMTI) Rl /NSRS R B ( SRR RXITX 28 i 28 I % f
H) .

Data
on High-side

Signal Across Isolation Barrier—qNW—qNW—wvavh—wvh—
Recovered Data
on Low-side

& 7-4. ET OOK [HjiEHIF &

7.3.4 FIRELFHH

AMC23C14 FATFAFIRAI | 4906 1 BB S — PRI . I 71 B , 24 Vil 3 REF 510 LA
LR A LRI, OUTH 3RS HF . 2 Vil BB Y0 300mV e LIRS , OUT2 i
4F.

T R AR SRS VDD2 MR (WS AR ) X R ERCK K AU AR R OUTx 5| BAIET
ANBERFIX L4 ) f B VDD2 HUE 500mV. Rl , w1k VDD2 Oy GND2 V-, T i th S st 25—
AT AR R . XAAT I 7-6 B 7-10 R B RN

RIS L, FFRESLN CMTI WRe B T LR BB . FEASEER (& dv/dt) REEEE S FE
B, HTEVRI R (PCB) Sl A A3 A AR S, THRME SR TR 2K F. FAEMEXNESH
SERIsem e bR s e AL, b BEE DN CMTI MEREAT . AMC23C14 f14E e bR s BHE 8855 , N 10
kQ | DAFIRTEEA 4.7k Q Bl AR IR b o L g 78 87 A whoi i F8 2 19 CMITI Mg
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7.3.5 FH MK EATA

SO (VDD2) TR, A TF R A DA B B PR A (RS ) bl MR, WA R IR AT
A 0 B 2 A PR« 56 P A DU 0 10 25 00 B I SR 9 (b, 57 + trs eur) 2 U
H I 75 R S , AR IE L A0 0 PR 9 B (VDDA gy) BA 9 FLRFSEN [
B R AE SR 6, A 5 2 e B T, A1) 7-8 B BAEIR L R A5 76 DN LR T 6
b 167

L e 2 e D RGO 2 60 0388035 oAy — S AEIR BB RO 10 ( tyys o, 7F 86 FE DM SEBRLAIIS (1368 ), DM Py
7 300mV HEHERT REF 31 A0 LR AR5 7 | IR o 6L rb 1) B U0 LB e

Kl 7-5 21 7-10 JEx 17 S8 F AT EL I O

fEE 7-5 o, AR S (VDD2) FEE , (Him i H R (VDD1) fREFCH . A B AR ER A LA B B, &
ths,Fur Ja . PIANRTH AR AR, FRa v I BT R

fEE 7-6 b, YR (VDD AEAR O R (VDD2) JT SR AR (8] J5 TFJH o PN S W10 AL TR A~ RORES
HS L] (1), fEmMEERTE , HERE BN (ths, sta + ths k) » svfF4 S IEHWIEAT | JFH M AT
SRR 1 FUE AR ) A AR A

VDD1 VDD1 7 vDD1
(high-side) OFF (high-side) v
vDD2 VDD2yy vDD2 ON
(low-side) (low-side)
tis,sta [4— [—ths,sTAT tHS.BLK"‘
out2 .. / i \90% ouT2 normal
(open-drain) (Hi-2) (Hi-2) fault (open-drain) fault 10% operation
[—tusFLr
outt ... / i \ OuUT1 / normal
(open-drain) (Hi-2) (Hi-2) fault (open-drain) fault operation
& 7-5. vDD2 7F)5 H VDD1 {R#¢5< 1 & 7-6. vDD2 {RFJT)2 ; VDD1 J+ /8
(K3ER )

TEE 7-7 b, RO (VDD2) TFR , ISR AER S , @i (VDD) TFRT . WA S ARAL T L
R IAE IR (tus pur) 28 T BRI HART 1) (tps ) o PIULZEZHT tys pur J5 o PN B AR BARHF | 167
RO R I T 2L B A 1] (tws i) i o BePFA 2 ERGEAT | 6 LTI A0 2 ST 1 AR B R 24
AR

fEP 7-8 , m YR (VDD1) S, BRI HE (VDD2) Kb . Zeidh v BBk 48 3R I 8] (tns pur) S5, A
B XS h BT, — B VDD2 [ VDD2yy BUELLT , AN SN S A .
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VDD1 VDD1yy
(high-side)

ths,sTat ths BLk——

VDD2 VDD2yy
(low-side)

tis,sta + ths LT

ouT2 .. . 90% normal
(open-drain) (H"Z)/ (Hi-2) \ fault 409, operation
normal
operation

& 7-7. vDD2 #11 VDD1 557 R
(EEITR )

ouT1

(open-drain) (Hi-2z)/" (Hi-Z) fault

VDD1 VDD1yy
(high-side)
VDD2 VDD2yy
(low-side)

[ty pLT——P

\90% fault (Hi-2)

OUT2 normal
(open-drain) operation

OUT1 normal .
(open-drain) operation \ fault (Hi-Z)

K| 7-8. VDD1 1 VDD2 4¢)5 <

EE 7-9 (&M E YR (VDD2) &7Em il e 4: L5 (VDD1 5 VDD2 Z M IIEIR KT (ths sta + thseik) ) I
JHe B AR AR A S 3. SRS BB (ts sTa) J5 , SRS HENIE S TARRS .

EE 7-10 b, AR YR (VDD2) 2ok M, B mllfis (VDD1) 2255, — H VDD2 F# % VDD2yy BI{ELL T , M

A A 2 BE RS

~ vbD1 VDD1yy
(high-side) >ths sTa + ths,BLk
I
VDD2 VDD2yy
(low-side)

ouT2 . .
(open-drain) (Al (Hi-Z)
—» tis,sTa
ouT1 . . |
(open-drain) =z / (Hi-Z) \ opggat::;
& 7-9. VDD1 #1 VDD2 5t /57 /2
(KR )

90% normal
operation

VDD1
(high-side)

VDD2 VDD2,y
(low-side)
OUT2 normal .
(open-drain) operation \ (Hi-Z)

OUT1 normal .
(open-drain) operation \ (Hi-Z)

& 7-10. VDD2 1 VDD1 &5 <M
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7.3.6 VDD1 RIEFM KR EHIFIT A

R SRR IXFE—FPE O - VDD HLJE HL R B 2 0 ) TAE RS LR EE8 R TAEIES . R 2 iR PR IXFE
— P& oL - VDD HLJE LR PR B AN SECUR | SR 2R AT 1 TR o AR SR SR (AR R S, TSR AR
Uity A] BE 2 AT REAN v BB R R Do 2R 25 YR 150 I 46 28 2 PR EILTE [ 25 LU AC 38 A H o

Bl 7-11 28 7-13 B7R 7 AR AR 2 YRS .

EE 7-11 th, VDD BEE R B E{E (VDD1yy) AT, ELE & Ul B dar il 48 IR I 8] (tps por) I3 AR IE
W IR ST Ll A A A R

FEE 7-12 1, VDD1 2R Ho ks U BB (VDD yy) BATR f HLA5 SR I [a] a0 e B P A8 3R I 1) (twg pir)e R
TEOLAT I ot | AN ELI tys por KIAEIR IS, PN AR 2R HF. —H VDD1 k& 5] VDD1yy BIfE
PAb, SRt R IR AR

voD1™ N AvpDiy vDD1 \ VDD1yy y
(high-side) 4" }17 (high-side)
< Werir [—tHs FLT—P

VDD2 VvVDD2 /
(low-side) ON (low-side) ON

OouT2 OUT2 normal 90% ( normal

. no change on output . . fault .
(open-drain) (open-drain) operation operation
ouT1 no change on outout OUT1 normal normal
(open-drain) 9 p (open-drain) operation operation

& 7-11. VDD 488 R B ZE44 ) 1 vl B 7-12. VDD1 3K /R A4 H % H e

£ 7-13 1, VDD1 %% & A7 (POR) I (VDD1poRr) PA N o 2k25 HUJR S vL AR I A b | 7] i 7 22 ik
tHS,FLT SEIRSE , AN S g 2K B . VDD1 1R E 2 VDD1yy WAL LG, S Esd tHS,STA + tHS,BLK
FEIR JE KR IR 18T

_ vbDt VDD1yy
(high-side) VDD1poR
ths,sTat ths BLk——P
VDD2
(low-side) ON
[—ths FLT— W
OUT2 normal 90% fault normal
(open-drain) operation operation

OUT1 normal 90% fault normal
(open-drain) operation operation

& 7-13. VDDA _k 5 3 B YR 44 A4 H o2
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7.4 SRR

Wi YE & VDDA il VDD2 B , AMC23C14 B4FTT IEH 84T |, #1751 FH TR,

24 REF 5 R EAR T Vel BRIER , SIS EeEi2s ( Cmp0 £ Cmp3 ) FA/EANST & H e es . 4
B REF 3| Ery R Vyse, BIME , 7 HLEEs ( Cmp1 F1 Cmp3 ) $4425 A | 1 Cmp0 Al Cmp2 FEFAN
SLIIE LR RS | A — T TR
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8 B MISCH

#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MAfER

AMC23C14 HA G NES ], i3 iBR ATt (CMTI) R SR (R Bt | B 75 508 5 A0 4 B4 o (10 12 1
PR AR FL AT S A oA i A o

8.2 HLAIN A

8.2.1 R AN GBS H AL I

BRI S Y00 R B R ARG 0 e L VA L VA e A R ML A o) P ) — TR DL SR AT LA AMC23C14 Fg A
Ebsegs ks ol , Wk 8-1 Fius.

DC-link 11 Low-side supply (3..5.5 V)

@) R2 R3
HS Gate Driver Supply (3..27 V) i ? 4.7kQ 4.7kQ
R4 AMC23C14
10Q
VDD1 VDD2
‘ IN ouT2 » to MCU
— ﬂd— R5
gl 100 REF ouT1 » to MCU
—
TTT 3§ Tr=—
c2 Cc1 C6 R1 C5 C3 — c4
1pF 100nF 1nF 1.96 kQ 100 nF 100 nF 1pF
% Low-side supply (3..5.5 V)
AMC1300B
\i\ :L :L VDDA VDD2
* INP OuTP * ADC
¢ INN OUTN i
RSHUNT
10 mQ GND1 GND2

LS Gate Driver Supply

L

Isoation
Barrier

& 8-1. {#F] AMC23C14 /T3 A 4E B A 3l

MAHMR I P8 RSHUNT 1 gk it &= A %, 1Z R PR B AMC1300B Al AR T4 B 1. 5 Bk
NBUOK AR R AMC23C14 WS P AH RN HL R, I oM IE B e He A0 A W0 4 (A DB BT 6 4% o o A 0 ) 9k 22 BRI Fh
HhECELPE R VCE o ERAS I0 F AR A b R 300mYV FEAERE E . R AMEE OUTT E RS S |, IR AAE
OUT2 EkiifES.

WK 8-1 for , m S R 2 (LDO) Fa K 2% FU % VDD i N\ BLEER B B S MR IR 23 i . 5
4, AMC23C14 nl 5 AMC1300B J:=fa K i, EXFIFH T , AMC23C14 1) VDD1 5| i B £ 1% 2 3
AMC1300B 1 VDD1 51l , 3+ HAFZE R4. AMC23C14 () Hess n S i 8] Al i SLA I &S PUH0E (CMTI B 1 BN
fELE S e R RIS R | AR AT 5. MERfHL TR,

8.2.1.1 ¥ ER
% 8-1 5t T & 8-1 R F Rl S5
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* 8-1. WiFER
S {1

LRI RGENES 3VE27TV
AR H 5 F e 2.7V % 5.5V
S5V L LA 10mQ
AMC1300B 12 M X\ F R VG +250mV
e KW (E FL LA +25A

S A I R +20A

5 4 L ARG R £ +30A

8.2.1.2 JEH T FE

A, iRt AR HIE DY 10mQ , i1 AMC1300B LU IIBOK &% (£250mV) FZ A A R e Y [ A S e Ui

+25A ffi5E . AMC23C14 (176 % LIS I ) B — N T %2 ) 300m\V/ KL, J#3 Jed it L 7 B fEL B2 L 30A

FEP I 20A AT T 26T /- P AS BRI R RSN 10mQ x 20A = 200mV . & 1 ECEES 1 1 I m) B A%
54 VRer + Vhys , HH Vgys N 4mV (10 4 THAE Zp ik ), T Vrer NIEHAE REF 5 GND1 5] JHIZ A
R1 EREE. R BHEARN (Vire - Vays)/ lrer = (200mV - 4mV)/ 100 1 A =1.96k Q , 35 E96 # %I

FE TR (1% HERIRE )

HCR AR I A S CE. T —> 10Q . InF RC B4 (R5. R6 ) |, FH T ik {5 5 0f B A U= BE o 12 Bt
BN Y 10Q x 1nF = 10ns FAEREIEIR | £ETHRORY HL i A A 2 IS T Ip i 25128 REAZAEIE o R AR S8 1T LUK 32 0

SMISEIR |, AR fE BRI B8 I H AR B TR MM A S

R 8-2 L5 TR S

R 8-2. WHRAMFERE I BB

. i1
et PR (R1) 1.96k Q
AL RE (C5) 100nF
HEAEE 196 mV
HAE IR R (A (K F) R AE R 90% ) 470us

BRI (LT )

200 mV/20.0 A

MBI (TR )

196 mV/19.6 A

JEHE AR BE (BT )

304 mV/30.4 A

B LB RAE (R ER )

300 mV/30.0 A
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8.2.2 T EFM /K EAG I

Lok /O B 8 A I IR A i |, HARFR By 24V HEZEN - 15% £ +20% . (4 RN H
il 2 B v B 7 BERTE LT R AR IEFIsAT A RGEH A . 1B 8-2 JE7r TR 1) AMC23C 14, %8 FH 4 v 1)
() 24V HLYFIF [0 3 ) 7 2 R 12 B2 ) 28 (PLC) i IR AL I 261145 5

WHEE Sy 38 R5 Fll R6 , EHIE(KT 20.4V (24V - 15%) MR AGA R T AE HE I kA p 350 [ 2 300mV BI{E. 7258
P, MR 28.8V (24V + 20%) K, I R1 (ERE] REF 51 ) BN AT R LR AR AT

AMC23C14 WP HEAEE |, FEHF59 —HE (21 m Eags R4 /Y, By ik fE KT 30V .

MHEPECT 20.4V B, AMC23C14 1AM i b TS . 78 20.4V A1 28.8V 2 JA] , OUT1 b TS
M OUT2 # L& 2R Yl iE T 28.8V B, Wi/ H o #iut hifk |, W& 8-3 fis.

Low-side supply (2.7..5.5 V)

R2 R3
4.7kQ 4.7kQ
AMC23C14 *
VDD1 VDD2 % %
24V field supply C IN OouT2 - » toPLC
REF OouT1 » toPLC
GND1 GND2

! Z1 c2 C1 Cé6 R1 C5 — C3 C4
27V 1uyF 100nF 1nF 4.17kQ 100 nF 100nF 1pF

K 8-2. f§FH AMC23C14 it47it FEFI /R Al

Supply

Voltage Valid Supply Range

ouT2 [ | ( |
ouT1 ( | |8 |
Off Undervoltage Normal Overvoltage Normal Undervoltage Off

& 8-3. AMC23C14 7 HiL 5 Hi s MW 4 4 o F o i HH
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8.2.2.1 &1/ ER
% 8-1 FH T & 8-2 RN R RIS 3.

# 8-3. $HHER

2 (N
PO RGeS 3V & 27V
RGN HL Y R 2.7V % 5.5V
3 LR PR Y 24V, -15% % +20%
IR R0 ) {1 204V
T s A 0 R £ 28.8V
FLBF 23 25 FR 58 CHLIR (RS R6) 100 1 A

8.2.2.2 i L FE
FE G FR L I (24V) Y 100 B A A2 SCHLIRESR YLE T RS 1 R6 4 A HLFH 70 #% R BHPT N 240k Q .
S ERS AP H R5 YeiE , Rk R5 #k#h 237k Q .

£ 20.4V 7 IR T, R6 W A HL R A Z0%% T 300mV ([ 52 LR 3 BIME . iZME s E 2 B2 0 IR EE |, R6 1Y
HARME T E 7N R6 = R5 x 300mV / (Vrip - 300mV) , HH Vigp ZF 20.4V. R6 MIit5HH N 3.54kQ , 1
E192 RAEEITM N IRME N 3.52kQ .

7E R6 Ml RS CLAIRIIEHL T |, AT PATHS 2 b H A 2] 28.8V (AR LAEVE R LR ) I Ehisdefm A vm . It
HiE N Vo = 28.8V x (R6/ (R5 + R6) = 421.5mV , JHifiiE R1 [{H. R1 ZZEHF] AMC23C14 REF 3] IR HLFH
R1 E"]l‘l’ﬁﬁﬁj‘j (V2 - VHys) / |REF = (421.5mV - 4mV)/ 100 A =4.17kQ ., 4.17kQ E/‘”EE E192 /%@JEF‘E’:”E
FHUCHC . AN Vo mhidi 2 USRI L (Vys) |, PR ECELERE VRee + Viys 0B | iES K 7-1.

M R5=237kQ. R6=3.52kQ H R1=4.17kQ I , RIERM A _EFF T RBERAE Y 20.8V 1 20.5V , I EANT
AR {E Y 28.8V il 28.5V | i Z R K 8-3.

R 8-4 L TSRS
R 8-4. RIS 51

S &
A , TASHFEE (R5) 237k Q
IEAY RS HBEAE (R6) 3.52kQ
S PR (R1) 4.17kQ
FAHEBAE (C5) 100nF
B R 417 mV
BEE L AR N ) (BB 90% ) 960 us
RISBERME (LT ) 20.5V
REBARBRE (TR ) 20.8V
BRI (L) 28.8V
R BAE (LT ) 28.5V
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8.2.3 ML

K 8-4 TJx T AMC23C14 XHREIE N 720mVep MR = M NI AR N . 24 VIN #id d1 REF 5] &
( FEAIRG B 2 250mV ) #i5E /) £250mV HCSFEE , OUT KU, 24 VIN BT H 5 2 P 5 28 v A5 B 5 1
+300mV HL PR, OUT2 K1),

File Utility Help

i
<
i

C4 D=0UT2

Meas 5 L4 ]}

-600 mV

C2 y=0UT1

-100 V

ch1 (Ch2 & | ([Ca — 4 (Trigger WM (Acquisition |
200 mV/div | 2.00 V/div 2.00 V/div 3 a iv 5.9 0.00 V | High Res M
e e ) Be s Single: 1/1
500 MHz | 500 MHz | 500 MHz us
— N
&l 8-4. AMC23C14 X =% A\ S T% %0 Hi mil B2

AMC23C14 [fJ4E 1% LDO AR TE 1w e UK IR EDR |, I SR vl AR A IS AR IS 2 AL Ar B B 2% LN 2R 1F
Bl 1t 158 8-5 & &l 8-7 i , B LDO Jy A rL R B AL AG E B AR i s, BIAEAE 2Vpp K B e AU S0 LI
T, B BME R RECR FFIEAANSZ T

1.4 1.4
— Vpp1 =5V — Vpp1 =5V
S\ 1.2 _VDD1=10V S\ 1.2 _VDD1=10V
E E
z 1 g 1
g g
3 08 3 08
c =
> >
E 0.6 E 0.6
3 3
£ 04 £ 04
[ =
2 2
= 02 F 02 /_
0 0 e
0 1 2 3 4 5 0 1 2 3 4 5
Vpp1 Ripple Voltage (Vpp) Vbp1 Ripple Voltage (Vpp)
& 8-5. Bk BEXT VDD1 UK L ERIRBUE (Cmp0 , K& 8-6. BHA R {EXT VDD1 S A REUE (Cmp1 ,
frippLE = 10kHZ ) frippLE = 10kHZ )
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1.4 14
— Vpp1 =5V / — Vpp1 =5V
g 1.2 _VDD1=1OV ; 1.2 / _VDD1=1OV
z 2 /
z 1 " z 1
s / g /
g 08 g o8
E / > /
2 06 3 06
‘,-S- 0.4 / ‘E 0.4 / /
o o
s 02 — | 02 /
0 0
0 1 2 3 4 5 0 1 2 3 4 5
Vbp1 Ripple Voltage (Vpp) Vpp1 Ripple Voltage (Vpp)
& 8-7. BKESBIMEXT VDD1 SU R REE (Cmp2 , & 8-8. BYABEXT VDD1 Sk B R 8UE ( Cmp3
frippLE = 10kHZ ) frippLE = 10kHZ )

8.3 MF Wit SER

#‘{WJEEEE1EE1JHIJ‘5AMC23014 GND1 5| Jiz 8] BN AR R AR PUE S . B2k b AT An] K PR A 2 38 o LL AR A d N
s A B LR R 2, S B0 AR R AN

N T IR BRSO BRSTILRE , ROB g B %8 C5 RATRE5Eir REF 5| JKE |, W&l 8-10 Fims. W1 F47
Firty — TR, fEFFIRE A FRAE B R BE (<10k Q) |, DA KRR ik 2D FLASE I A4 A BT 1) Hb 25 ) T U
(ERcE-ApATN

Kb XA HE A I S, B # R aE TS R ERT 300mV Veer FR1E . 1EZ11E REF 5| i B 2L
VuseL BIE (450mV % 600mV Jul ) s g Tzt , Lok Cmp0 iR BB I |, inZ4mA —
Frid

AMC23C14 #2457 HFRK) 200 vs HEAI ] (ths gLk) , PAMELE S AR vtk L e (VRep) Bt 0TV 2 B T
T, SEAEE R ERR T R AR TR AR R 200 ns HBRES TR, I H ELE S 0% T RE S TE R G0 R sl R] H B A ke
W, I 7-2 s . TEEEDN RSB 30T 75 255 8 e o R ST I ] .
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8.4 HYFAHCEIN

AMC23C14 L FAFATE & 0 LI . =y (VDD1) @it 5{% ESR. 1pF H % (C2) FEBAI{L ESR.
100nF HLZ%% (C1) 4T3, RN EJE (VDD2) FffiET 51k ESR. 1uF HZ%E (C4) FFBEAIIK ESR. 100nF
A% (C3) #HAT M. BTG U AR (C1. C2. C3 f1 C4 ) RfAeFEin#sfFiE . ¥ 8-9 87 7 AMC23C14
(ES N4

X} VDD1 HLJEHL R (>5.5V) , A% VDD1 HLJRES 10Q FEFHES (R4) £ e — i LABHA TSR DY

High-side supply (3..27V)

®)

2

Low-side supply (2.7..5.5 V)

R2
4.7 kQ

R3

47kQ
R4

100Q

AMC23C14
VDD1

‘| vDD2

IN 1 ouT2 to MCU

REF

1 ouTt to MCU

]

C2 C1 C6 R1 C5
1pF 100nF 1nF 1.96kQ 100 nF

& 8-9. £#% AMC23C14

RSHUNT

GND1 || GND2

— c3 c4
100 nF 1 pF

FER A LR IE H B B A T, R RS SR I L W I OB . SRR AR T BHE M 2 Z
BHAA (MLCC) ARk A — /N7y, BIER PR L A ge i, 2 R BX AR R . B AR (R)E B A
AU E  EZERA AT, AR | A TTR IR, MA ARG R R A T A S HR R E
KAWL, XK T oL,

8.5 fijm

8.5.1 fiRifEE

K 8-10 4 th T AR, Hh Ui W] 7 RS i mas R C AT J (R AT RESEL AMC23C14 i gl I E ) LR A1
JiT it B A LA R E T 3K

8.5.2 1 R
High-side Low-side
supply |
Clearance area, to be supply
kept free of any
- | conductive materials. |
Je2[]8 |
— > :
IEN N
= O
3 5w [lesl]
5 IN—> O W or—]
z AMC23C14
e REF —» ] — 1
—
GND1 —1 ] |
|
| |
Top Metal
[ Inner or Bottom Layer Metal
O \Via
& 8-10. Zil1iij5 AMC23C14
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9 FRISCRY TR
9.1 IR HF

9.1.1 A 3CRY

MRS T -

o TEINACEE (TN, FFEM KA MRS

o [EINACEE (TN) , EGHFIC HLEHTE IR RS

o TEMANEE (T, ISO72x 7k 5 #6012 R

o fEIALEE (TI) , AMC1300 /5%, +250mV i\ . 1845 70 )5g B A 7880 a 3%
o TEINALES (TN, W72 A7/ JE 2 Excel 115485+ TR

9.2 B EFTEA

FHRWOCCR SERE R |, 75 SHIE ti.com ERIEIF SO, mi 74 R AT, RV ARG f S R
IR AXRELNEMER  WEREM OB SO P RS BT iR,

9.3 CRFHIR

TIE2E™ CHRFBIn 2 TRIMMEESE TR, W ERNLZRGIE .. L IER @& MRt 8. HRIA®
B BB B LR )R] SRAT T B PR BT

HERRR AR BB TIRE IR feft. KSR IEAMI R TI BRI, IF A2 ek T LA 5231
THH CRERZE3KD .

9.4 Fikx

TI E2E™ is a trademark of Texas Instruments.

Fr A RibR A B A & B .

9.5 FHR EESE
L (ESD) SR IXANE R L . A (T B USCE R IE 2 () B 45 i AL FERT A 4R A e B o 0 SR AN IR 57 TE A ) AL P

A FISHERE | T A SRR Al L i

m ESD MIRIR/NE SEGUNMATERERE S , KEBABF IR W% R BT REE R 5 28K, XERNEFMNHIS

OB R AT RE 2 T EUE 5 H R AT IR A HH T -

9.6 RiEE
TI RiE% EARIERINL IR T ARE . o FEEISRFE 3
10 L. HEMTTWER

PUR U A S AU B AT IS 2 . X5 B 1 E a AR Aol v] B . Bule A28 s, A SATER
HASX WS HHATIET . i SR LB 2R (0 A R 1 2 0] 2 000 ) S A
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PACKAGING INFORMATION

Samples

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
AMC23C14DWV ACTIVE SOIC DWV 8 64 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40 to 125 MC23C14
AMC23C14DWVR ACTIVE SOIC DWV 8 1000 RoOHS & Green NIPDAU Level-3-260C-168 HR ~ -40to 125 MC23C14 -

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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www.ti.com 5-Dec-2023
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0O Sprocket Holes
| |
T T
L@l e )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
AMC23C14DWVR SolIC DWV 8 1000 330.0 16.4 |12.05| 6.15 | 3.3 16.0 | 16.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 5-Dec-2023

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

AMC23C14DWVR SOIC DwWv 8 1000 350.0 350.0 43.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
AMC23C14DWV DWV SOIC 8 64 505.46 13.94 4826 6.6
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PACKAGE OUTLINE

DWVOO0O08A i SOIC - 2.8 mm max height

SOIC

11.5+0.25
PIN 1 ID— TYP
AREA
5.95
5.75
NOTE 3

TYP

e

- S
~.
SEE DETAIL A

P
-

(2.286)
GAGE PLANE

; A - |

y¢ /L 0.46

o 0.36
0-8 1.0
0.5 DETAIL A
2) TYPICAL

4218796/A 09/2013

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT

DWVOO0O08A SOIC - 2.8 mm max height
solc
8X (1.8) ﬁ SYMM SEE DETAILS
¢
Lm |
| ! I
8X (0.6) C ] | C T ] symm
- - 7‘ 7777777 + —_— e — - — =
-—EBE-} | 1]
| | |
-—Et-1 | 1]
6X (1.27) ‘ ‘
< (10.9) -
LAND PATTERN EXAMPLE
9.1 mm NOMINAL CLEARANCE/CREEPAGE
SCALE:6X
SOLDER MASK SOLDER MASK
METAL SoENNG ER MASK /METAL
4 =—0.07 MAX 4 L 0.07 MIN
ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK DETAILS

ALL AROUND

SOLDER MASK
DEFINED

4218796/A 09/2013

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DWVOO0O08A SOIC - 2.8 mm max height

SOIC

1]

8X (1.8) —ﬁ SE'\"M

- |
|

8X (0.6) J :t: |

6X (1.27)

i

(10.9)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4218796/A 09/2013

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

8. Board assembly site may have different recommendations for stencil design.
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