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T COOOOO
\ /
& 6-3. NMJ {3 96 3| nFBGA TH A
* 6-1. 5| 4
1 2 3 4 > o
A 1B2 1B1 1DIR 10E 1A1 1A2
B 1B4 1B3 GND GND 1A3 1A4
c 186 1B5 Vees Voca 1A5 1A6
D 1B8 1B7 GND GND 1A7 1A8
E 2B2 2B1 GND GND 2A1 2A2
F 284 283 Veos Veea 2A3 2h4
G 286 285 GND GND 2A5 278
H 2B7 2B8 2DIR 2 OE 2A8 2A7
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# 6-1. 5|5 (continued)

1 2 3 4 5 6
J 3B2 3B1 3DIR 30E 3A1 3A2
K 3B4 3B3 GND GND 3A3 3A4
L 3B6 3B5 Vees Voca 3A5 3A6
M 3B8 3B7 GND GND 3A7 3A8
N 4B2 4B1 GND GND 4A1 4A2
P 4B4 4B3 Vocs Voca 4A3 474
R 4B6 4B5 GND GND 4A5 476
T 4B7 4B8 4DIR 4 OE 4A8 4A7
% 6-2. 5| TR
bl /o S|

& B

A1 1B2 BN | B Vees otk

A2 1B1 N | B Ve AFEE

A3 1DIR LN JiAEHIE S

A4 10E LD AWM. ¥ OF SIMB O NR B |, AT HHAA T =880 Bl Voea N

A5 1A1 N | B Veca AFEE

A6 1A2 BN Y Veen NEEAE

B1 1B4 N | B Ve AFEE

B2 1B3 BE | Voo EEME

B3 GND — Peth

B4 GND — et

B5 1A3 MNP Voea A3

B6 1A4 CPNET PL Veea JoEiE

c1 1B6 I VL Veeg A3EHE

c2 1B5 PNt VL Veep MEEHE

C3 Vees — B i AHJE. 1.2V < Vgop < 3.6V

C4 Vcea — A TR R . 1.2V < Vgea < 3.6V

C5 1A5 PN i VL Veea N3EHE

Cé 1A6 HNARE | B Voea NEEHE

D1 1B8 SR | BA Voo AEEHE

D2 1B7 BN Y Veeg AEEAE

D3 GND — et

D4 GND — et

D5 1A7 N PL Veea N HE

D6 1A8 PNt PL Veea MEEHE

E1 2B2 i\ VL Veeg A3EHE

E2 2B1 BN | P Vees Judtife

E3 GND — et

E4 GND — b

E5 2A1 HWNFH | BL Veea A

E6 2A2 N | B Veoa AFEE

F1 2B4 LnpNE k] DL Veep MAEHE

F2 2B3 PN PL Ve JodEifE
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# 6-2. 5| }TRE (continued)

il /o e
w5 B
F3 Vees — B i I HYE. 1.2V < Vcog < 3.6V
F4 Vcea — A IR . 1.2V < Vgea < 3.6V
F5 2A3 LN VL Veea F3EHE
F6 2A4 BN | B Voca 93k
G1 2B6 N VL Veeg NEEHE
G2 2B5 BN | BL Veoes AR
G3 GND — Bt
G4 GND — Bt
G5 2A5 B\ VL Veea A3EHE
G6 2A6 SN | BA Voo JvREHE
H1 2B7 N | B Ve AFEE
H2 2B8 INME | B Vees MR
H3 2DIR LITPN JrAERIE S
H4 20E PN =M AR . ¥ OFE Sl m i , MEFra AT =4 UL Voea A
H5 2A8 WAAE B Vooa AEEHE
H6 2A7 N | B Veea AFEE
J1 3B2 INMRE | B Vees M
J2 3B1 PN i VL Veeg A3EHE
J3 3DIR LD FaEHES
J4 30E LN A B, % OF IR MR B |, AT HHAA T =280 Bl Voea AL
J5 3A1 N | B Veca AFEE
J6 3A2 WA | B Voo M
K1 3B4 MU | BL Vocs M
K2 383 WA | B Vocs M
K3 GND — Bt
K4 GND — Pt
K5 3A3 I VL Voo A3EHE
K6 3A4 BN UL Veea AEEE
L1 3B6 N\ VL Veeg A3EHE
L2 3BS NI Y Veeg NEEAE
L3 Vees — B i I #YE. 1.2V < Vcog < 3.6V
L4 Vcea — A R E . 1.2V < Vgea < 3.6V
L5 3A5 N\ VL Veea N3EHE
L6 3A6 SN | BA Voea JvREiE
M1 388 BN | L Vees A
M2 387 WA | B Vocs M
M3 GND — Bt
M4 GND — Bt
M5 3A7 N | B Veea AFEE
M6 3A8 LaPNE Y PL Vooa FEEHE
N1 4B2 N | B Ve AFEE
N2 4B1 T Y Veeg NEEAE
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# 6-2. 5| }TRE (continued)

S /o s
W5 BIR
N3 GND — B
N4 GND — b
N5 4A1 HINMRE | B Veoa IR
N6 4A2 WM UL Veea AEEE
P1 4B4 NARH | B Veep AR
P2 4B3 WA | B Ve AFEE
P3 Vees — ASITRE R . 1.2V < Voeg < 3.6V
P4 Veea — A TR . 1.2V < Vgea < 3.6V
PS5 4A3 BN | BA Veoa 95
P6 4A4 NI | UL Veea J9EHE
R1 4B6 N | DA Vees AEEE
R2 4B5 INME | B Vees MR
R3 GND — ey
R4 GND — b
RS 4A5 FINARH | Bl Veea AR
R6 4A6 I |BA Vooa J9stiE
L 487 HINMRE | B Vees RN
T2 4B8 WNMRE | B Voo R
3 4DIR WA | TS S
T4 4 OE PN =AM ARG . % OF S+ AR BT | MM T =88R, Ll Voea NHEME
T 4A8 BN | BA Voo J9EHE
T6 4A7 FINARH | Bl Veea AR
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7 A%

7.1 3R RBUEE

7E H AR KA R I ARG s (BRIES A6 ) O

BME| BANE | B4
VECA iyt 05 46 | V
CCB
VO (AR ) | -0.5 46
Vi R /O M (B M) | -0.5 4.6 Y
A 0.5 46
, e A 0.5 46
Vo N BT — 4k F- i BT ER T IR A S 1 LR @) - v
B st 0.5 46
N . N A Ui 1 -0.5 VCCA +0.5
Vo TR EIAT — 4k T w8 m P ARG Fi DR A A 4 1 L P 3 el (@) 9) — \%
B ¥ I -0.5 Vceg+0.5
Ik LTPNGE AR V<0 -50 mA
lok it A AR Vo<0 -50 mA
lo Fra th riiR +50 mA
MARA Vecas Veop 1 GND FIRFEE R +100 mA
Tstg G -65 150 °C

(1) BT I 2T R AHUE (T A RIE P RE X A G AR o KLU I BUEE | IFATIR AL IR LS T LA RAE # W& T4 LA
HMRAERT AR SEAF R RENS IEHISAT . KIS (A Ab T4 B R AU S5 A8 N W RE SR 23 1 R W) Sk

(2)  BARRESFA N A R AUE (., T RE S i\ RS R A7 R IR A

(3)  dn SRy PR AUE B, W% IE R R AUE A T ReEd ek 4.6V

7.2 ESD &%
H v
N R (HBM) |, 754 ANSI/ESDA/JEDEC JS-001(1) +8000
VEesp) — HERH — \%
FeH A ERE R (CDM) |, £54 JEDEC #ii JESD22-C101() +1000
(1)  JEDEC 3¢#% JEP155 #i% : 500V HBM A[ szl fEbRE ESD b 7ife F e &7,
(2) JEDEC 3(#4 JEP157 }i5E : 250V CDM mJ sl EFRHE ESD = HIIRAE F 2447,
7.3 #MEREER
SN74AVC32T245
HhR() 82 (Mlci?)léTAR NMJ (nFBGA) AR
: (EEBCS) JUNIOR)
96 3|l 96 3| 96 3| Ji
Roa SEEIRBEAH 70.7 105.8 26.7 °CIW
Royctop)  GEZAMFE (TG ) #H 34.0 1.6 14.4 °C/W
Roys 4523 v AR A 435 10.8 10.7 °CIW
byt SEE TR S5 35 3.1 1.3 °CIW
LN 457 R HE B3 43.5 10.8 10.5 °CIW
(1) AXHERERMEZEE | 1SR LFHERIC LR NHMRE , SPRA95S3,
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7.4 BUGBIT %M
Zxw) (1) (2) 3)
Vee Veeo B/ME BAE| AL
Veea P Y L 1.2 3.6 \%
Vees LR 1.2 3.6 \%
12VE1.95V Vee) % 0.65
Vin 5 HL A N HL HAEimA@ 195V £ 27V 16 \Y
2.7V E 3.6V 2
12VE195V Veg) % 0.35
Vi RS YNGR HAEHA@ 195V £ 27V 0.7 Y
2.7V E 3.6V 0.8
12VE195V Veca % 0.65
Vik BiHL T4 A LR R Vogs 021 ) 195V % 27V 16 v
2.7V E 3.6V 2
12V E 195V Veea % 0.35
Vi AL A HUE i Vegy i) @ | 19BVE2TV 07| v
2.7V £ 3.6V 0.8
\4 LITPANG RS 3.6 Y,
Vo S ARG Vool
=& 36
1.2V 3
14VE16V 6
low e PSP R AL 1.65V % 1.95V -8 mA
23VE27V 9
3V & 3.6V -12
1.2V 3
14VE16V 6
loL & FEPA HH LR 1.65V & 1.95V 8 mA
23V E27V 9
3V % 3.6V 12
At/Av LIPNEE 2 RPN Y B 5 ns/V
Ta HARE R AR IR -40 85 °C
(1) Ve 2 SEERA G DARREE Vec.
(2)  Vcco &5k D AR Veeo
(3)  FEFTE AR FEUER N L FURFRIE Vo B GND |, DM#IR S IEHWIZAT . &% TI BARSE CMOS A ZZ 1838 1L 5 & 7195807 , SC
fik4m 5 SCBA0OO4.
(4) W THIERTRIEEM Voo 18 , Vig min = Vgg x 0.7V, V)L max = Vg, x 0.3V,
(5) M THIERFRIEEN Voo 18, Vin min = Veeax 0.7V, Vi max = Vgea x 0.3V,
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7.5 SRR
FEHERE B B AR R T B T AR BTG P lfs ( BRaARA 4hER ) @ G)
¥ Wik e . TaZ25° ~40°C = 85 B
BME MR R BMA Bocfn
lon=-100 1 A 12VE3BV | 1.2V % 3.6V Veeo - 0.2V
lon = -3 MA 1.2V 1.2V 0.95
lon=-6 mA 1.4V 1.4V 1.05
VoH Vi =V \4
lon = - 8MA 1.65V 1.65V 1.2
lon=-9 mA 2.3V 2.3V 1.75
lon=-12 mA 3V 3V 2.3
lot=100 1 A 12VE 36V | 1.2V % 3.6V 0.2
loL = 3mA 1.2V 1.2V 0.15
loL = 6 mA 1.4V 1.4V 0.35
VoL V=V v
loL = 8mA 1.65V 1.65V 0.45
loL= 9 mA 2.3V 2.3V 0.55
lo = 12 mA 3V 3V 0.7
I PN | V)= Voca 8L GND 12VE 36V | 1.2V % 3.6V $0.025 $0.25 1| uA
’;ﬁ B Jii ov 0% 36V 01 425 +5
I V) 8 Vo = 0V Z 3.6V LA
gﬁ B Ji 0% 36V ov 101 425 15
oy A KB i xlc’:_v\g?%zjeﬁgt) ' 3.6V 3.6V 105 25 5] uA
H OE =Viy
12VE 36V | 1.2V % 3.6V 50
lcca Vi=Veo BGND,  1p=0 ov 3.6V 10| wA
3.6V ov 50
12VE 36V | 1.2V % 3.6V 50
Iccs V| =Veo BEGND,  1p=0 ov 3.6V 50 uA
3.6V ov -10
lcca * leca Vi=Veq 8 GND,  lo=0 12VE 3BV | 1.2V % 3.6V 90| uA
G Pl |Vi=3.3 V 3 GND 3.3V 3.3V 35 pF
Co ’;jz B |\ =3.3v 5 GND 3.3V 3.3V 7 pF

(1) XFvouiH , 25 loz BRI MR B
(2)  Veco 7= St DRI Vee.
(3)  Vee & S5HINI DA KK Vec.
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7.6 ﬂ:%%‘ﬁ : VCCA =12V
TEF DR B AR I8 REEAE T I TAEREVEE NS |, Veea = 1.2V (1S RIE 8-1)

M E) Veeg=1.2V Veeg=1.5V Veecg=1.8V Veecg=2.5V Veeg=3.3V
B Y st By
(A ) (i) JuRfy AU JaRUE JuRUE JuRfy
t 4.1 3.3 3 2.8 3.2
PLH A) B ns
tprL 4.1 3.3 3 2.8 3.2
t 44 3.8 3.6 35
PLA B A ns
tpHL 44 3.8 3.6 35
t 6.4 6.4 6.4 6.4 6.4
PzH OE A ns
tpzL 6.4 6.4 6.4 6.4 6.4
t 4.6 34 3.2
Pzn OE B ns
tpzL 4.6 34 3.2
t 6.6 6.6 6.6 6.6 6.8
Pz OE A ns
tpLz 6.6 6.6 6.6 6.6 6.8
t 4.9 49 4.2 5.3
PRz OE B ns
tpLz 4.9 49 4.2 5.3
7.7 %%ﬁ‘lﬁi . VCCA =1.5V£0.1V
TR BRI A T I TR RS M A |, Voca = 1.5V £ 0.4V (5K 8-1)
= Vces = 1.5V Vees = 1.8V Vees = 2.5V Vces = 3.3V
U ( ﬁ%\ ) ( igglj ) Vees =12V 0.1V +0.15V +0.2V + 0.3V Bfy
I
HAUE BAME BKME| BME BXE| BAME BOKE| BAME BKME
tpLH 3.6 0.5 6.2 0.5 5.2 0.5 4.1 0.5 3.7
A) B ns
tprL 3.6 0.5 6.2 0.5 5.2 0.5 4.1 0.5 3.7
tpLH 3.3 0.5 6.2 0.5 5.9 0.5 5.6 0.5 5.5
B A ns
tprL 3.3 0.5 6.2 0.5 5.9 0.5 5.6 0.5 55
t 4.3 1 10.1 1 10.1 1 10.1 1 10.1
PzH OE A ns
tpzL 43 1 10.1 1 10.1 1 10.1 1 10.1
tpzh _ 5.6 1 10.1 0.5 8.1 0.5 5.9 0.5 5.2
OE B ns
tpzL 5.6 1 10.1 0.5 8.1 0.5 5.9 0.5 5.2
tphz _ 4.5 1.5 9.1 1.5 9.1 1.5 9.1 1.5 9.1
OE A ns
tpLz 4.5 1.5 9.1 1.5 9.1 1.5 9.1 1.5 9.1
tphz _ 5.5 1.5 8.7 1.5 7.5 1 6.5 1 6.3
OE B ns
tpLz 55 1.5 8.7 1.5 7.5 1 6.5 1 6.3
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7.8 ﬂ:%%‘ﬁ : VCCA =1.8V £ 0.15V

TEEA B AR RS T B TARREVE R WA |, Voca = 1.8V £0.15V (iEZ K 8-1)

- Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Vceg = 3.3V
P ﬁbg\ ﬁﬁ@gﬁ Vecs =12V £0.1V +0.15V £0.2V 0.3V B

( : ( : RARE /M BAE | B/ME BONE | BUIME BORE | BAME BKE

tpLH A) B 34 0.5 5.9 0.5 4.8 0.5 3.7 0.5 3.3
ns

touL 3.4 05 59| 05 48 05 37| 05 33

tpLH B A 0.5 5.2 0.5 4.8 0.5 4.5 0.5 4.4
ns

tonL 05 52| 05 48 05 45| 05 44
tom oF R 3.4 1 78 1 78 1 78 178

toz1 3.4 1 78 1 78 1 78 178

tozn oF 5 5.4 1 92| o5 74 05 53] 05 45
ns

tozL 5.4 1 92| o5 74/ 05 53] 05 45

terz oF A 42 15 77| 15 77| 15 77| 15 717
ns

tpLz 42 15 77| 15 77| 15 77 15 717

tpHz oF 5 5.2 15 84| 15 7.1 1 59 1 57
ns

tpLz 5.2 15 84| 15 7.1 1 59 1 57

7.9 %%ﬁ‘lﬁi : VCCA =2.5V 0.2V
PERL 1 ARIB IR F I TARE T A | Vooa = 2.5V £ 0.2V (il2 I 8-1)
= Vces = 1.5V Vees = 1.8V Vees = 2.5V Vces = 3.3v
2% ( ﬁ%\ ) ( igglj ) Vees =12V £0.1V +0.15V +0.2V + 0.3V Bfy
[

JLAUE BME BAME| BME BAE| B/ME BONE| B/ME BOKE

toLn A 5 3.2 05 56/ 05 45 05 33| 05 28
ns

torL 3.2 05 56/ 05 45 05 33| 05 28

toLH 5 A 2.6 05 41| 05 37/ 05 33 05 32
ns

tonL 2.6 05 41| 05 37/ 05 33| 05 32

toz oF A 25 05 53] 05 53 05 53] 05 53
ns

toz1 2.5 05 53/ 05 53 05 53 05 53

tpH oF 5 5.2 05 94/ 05 73] 05 51| 05 45
ns

tesL 5.2 05 94/ 05 73] 05 51| 05 45
tonz oF R 3 1 6.1 1 6.1 1 6.1 1oe

toL 2 3 1 6.1 1 6.1 1 6.1 1 6.1
torz oF 5 5 179 1 66 1 6.1 1os2[

toLz 5 179 1 66 1 6.1 1 52
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7.10 FFE4EME © Veea = 3.3V £ 0.3V
TERE U HARIE XGRS W AR RSB NS |, Veca = 3.3V £ 0.3V (1S 8-1)

- Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Vceg = 3.3V
P (é&) (gﬂj) Vecs =12V £0.1V +0.15V £0.2V 0.3V AL
HAUE B/ME BNE| BME BANE| B/ME B&KE| B/ME BRAE
tpLH N . 32 05 55 05 44| 05 32| 05 27
ns
toL 3.2 05 55| 05 44/ 05 32| 05 27
toL 28 05 37| 05 33 05 28 05 27
B A ns
tonL 2.8 05 37/ 05 33 05 28 05 27
tozn 47 2.2 05 43| 05 42| 05 41| 05 4
OE A ns
tozL 2.2 05 43| 05 42| 05 41| 05 4
tozm _ 5.1 05 93| 05 72| 05 49| 05 4
OE B ns
tozt 5.1 05 93| 05 72| 05 49| 05 4
tonz _ 34 05 5/ 05 5/ 05 5/ 05 5
OE A ns
toLz 34 0.5 5/ 05 5/ 05 5/ 05 5
t _ 4.9 1 7.7 1 6.5 1 5.2 0.5 5
PHz OE B ns
toLy 4.9 177 1 65 1 52| 05 5
7.1 Tk
Tp=25°C
Veea = Veea = Veea = Veea = Veea =
28 wiﬁ%ﬁ; Vees = 1.2V Vceg = 1.5V Vceg = 1.8V Vceg = 2.5V Vceg = 3.3V i,ﬁ—[
BERI{E HRE BLTE JAE HRUE
i
1 1 1 1 2
2E
A%EB M”
ggm c =0, 1 1 1 1 1
Cpaa (1 — f=10MHz , oF
@E% t=t=1ns 13 13 14 15 16
B # A %;
il
B 1 1 1 1 1
LTofay
L 13 13 14 15 16
A% B —
ﬁgjﬁ C.=0, 1 1 1 1 1
Cpas () f=10MHz , oF
aih —t=
i t,=t=1ns 1 1 1 1 2
=P
B # A
i
i 1 1 1 1 1
O H
(1) BRI FEFRMELAE. S T RHRE “CMOS Di#ER Cpq 115”7 SCAA035.
R 71, BERBFHESIIFE (Icca + lccr)
Veea
v
ces oV 1.2V 1.5V 1.8V 2.5V 3.3V e
ov 0 <1 <1 <1 <1 <1
1.2V <1 <2 <2 <2 <2 2
1.5V <1 <2 <2 <2 <2 2 A
1.8V <1 <2 <2 <2 <2 <2 :
2.5V <1 2 <2 <2 <2 <2
3.3v <1 2 <2 <2 <2 <2
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7.12 BRI
6 ‘ 6 T
Ta=25°C (/x/x Ta=25°C
Veca=1.2V Veea=1.2V
5 /x/)(/X/) 5
(2] KX/ g
I: 4 X/ /_||,/'0‘/+/+ I .
>
3 + o a (/x/ %‘.
s 3 o1 S 3 >
2 ot 2 4 e el
o e g e
g , 3
2 =2
[ [
'I —X%X— Vgep=1.2V I_. —X%— Vgeg=1.2V
3 1 —+— Veeg=15V Z —+— Veeg=15V
- —4— Veeg=18V 1 — @& Vgeg=1.8V []
—a— Veep=25V —m— Veeg=25V
0 —4— Veeg=33V —4— Veeg=33V
L I I
0 10 20 30 40 50 60 0 0 10 20 30 40 50 60
C_ - Load Capacitance - pF C_ - Load Capacitance - pF
B 71 SRS R AR R B 7-2. {EIRIEE 5 AR A I A
6 ‘ 6 T
Ta=25°C Ta=25°C
Veca=15V V/)(/(/x Veea=15V
5 5
» /x/(/’\ @
<
1 [}
g 4 )()/x/ /»/'r/‘- 34
2 o
o )_/I-/'{ }/‘/q p </X/
g g X 4+t
® + e I S " 3
g ,/‘»/’/ e g x s =2 :
g e = S| At
o 2 — nl- 2 ‘%ﬁé
IE —X— Veeg=1.2V g —X— Vgeg=1.2V
& —+— Veeg=15V - —+— Veeg=15V
1 ¢ Vecg=18V 1 —4— Veeg=18V
m— Vgep=25V —a— Veeg=25V
A Vecg=33V ‘ —A— ‘ Vces =‘3-3 \
I I
0 0 10 20 30 40 50 60 0 0 10 20 30 40 50 60

CL - Load Capacitance - pF

CL - Load Capacitance - pF

& 7-3. SRUEIRIEIR tp gy (A B B ) 5RBHEEFNKR B 7-4. LRIEHRIER to y (A BB ) 5HRAEMKXER
Ta=25C Ta=25°C
Veca=18V Veca=18V
5 5
2 X ¢ L 2
1
é‘ 4 X/) J/—I‘/+/—{> 5‘ 4
N IRECsessse i
I s = g 3
I I g = g 4
g - g x }/’/./,/o/’/‘
9 e Ny
T2 T2 *Apiﬁrr*/*azrj
1
- —%— Vgeg=1.2V 2 ﬁﬁ —%— Vgeg=12V
& — 4+ Vee=15V < —+— Vee=15V
1 —e— Vcee=18V [ e Vees=18V ||
—a— Veeg=25V —m— Veeg=25V
0 —A— Vecg=33V 0 — A Veep=33V
I I
0 10 20 30 40 50 60 0 10 20 30 40 50 60

CL - Load Capacitance - pF

B 7-5. AUEIRIER tprp ( A 3] B ) 5RBBAMMIAER

CL - Load Capacitance - pF

B 7-6. BLAEERBIEIE tp y (A 2] B ) SHRBHAFHKFXR
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7.12 #R5EHE (continued)

C_ - Load Capacitance - pF

B 7-7. MAERIEER tpy (A 2] B ) 5RABABRERKIRA

¢ T
Ta=25C
Veca=25V
5 </X/
" X
< (//
! 4 (/)(/
>
‘é X/) M/F
S 3 P 4
©
o +/" ’/Q/‘ N
©
2 I/./lk
el
ﬂl- k/A/A/‘
z A "% Veep=12V
& —=4— Vgep=15V
1 e Vecg=18V
L Veecg=25V
0 A Veeg=3.3V
0 10 20 30 40 50 60

tpyL — Propagation Delay - ns

& 7-8.

6
T T
Ta=25°C —X— Vgeg=12V
Veca=25V —+— Veeg=15V
5 —o— Veeg=18V
—m— Veeg=25V
—A— Veeg=33V
4 T
3 %9
2 +/+/'r o %/IAL
./I
1
0
0 10 20 30 40 50 60

C_ - Load Capacitance - pF

6

CL - Load Capacitance

- pF

Ta=25°C
Veca=33V (2(/)
5 ' ' /x/
[}
c
1
3 4 x/‘/
5 3
[
s A
s A/|/0‘/+/ P
% 3
g — !
£ . g
nl- ’ ./-/'/./- S
é A/A/‘/‘/‘/‘ X— Veeg=1.2V
el +— Vees=15V
1 & Veo=18V
—m— Vgep=25V
0 —4— Veeg=33V
0 10 20 30 40 50 60

B 7-9. RAUEIRIER tprp (A 3] B ) ERBBERMIAR

tpyL — Propagation Delay — ns

WAFLEIEIR tp gy (A BB ) 5HBHEBRBXER
Ta=25°C +‘v =‘12v
Veea= 33V + viiBB =15V

5 — & Veeg=18V |
—a— Vgeg=25V
—4A— V=33V
4
s M/)K)X
2 MS//'/FO/‘/‘/ |
";j»/’/‘
=
1
0
0 10 20 30 40 50 60

C_ - Load Capacitance - pF

B 7-10. BB EHREFRMIKR

Copyright © 2022 Texas Instruments Incorporated

Product Folder Links: SN74AVC32T245

Submit Document Feedback

15



13 TEXAS

SN74AVC32T245 INSTRUMENTS
ZHCSLP3H - MAY 2004 - REVISED NOVEMBER 2020 www.ti.com.cn
ke S L f2
8 ZHMEF R
2 xV,
o A ceo TEST s1
R / O Open
From Output L P tpd Open
Under Test GND tpizltpzL 2x Veco
tpuz/tpzn GND
CL R,
(see Note A) I
LOAD CIRCUIT — ty —»!
I I
| | Veel
Input X Vcc|/2 XVCC|/2
Vceco CL Ry Ve ov
1.2V 15 pF 2 ko 01V VOLTAGE WAVEFORMS
1.5V+01V 15 pF 2 kQ 01V PULSE DURATION
1.8V+015V 15 pF 2 kQ 015V
25Vv+0.2V 15 pF 2 kQ 015V
3V+03V 2 kQ 3V
3.3V+03 15 pF 0.3 Output Veea
Control
(low-level
enabling) oV
______ Vear Output Veco
Input 7‘( Veell2 Sk Veerl2 Waveform 1
| ov S1at2x Vcco VOL
| | (see Note B)
tpLH —H —— tppL
| | Output v
| ——— Von Waveform 2 OH
Output Vceol2 Vecol2 ( $1 ;t :;NB[;
VOL see Note oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cg includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg = 50 Q, dv/dt =2 1 V/ns.
D. The outputs are measured one at a time, with one transition per measurement.
E. tpLz and tpyz are the same as tys.
F. tpzL and tpzy are the same as tgp,.
G. tpLy and tpy are the same as tpq.
H. Vg is the Vi associated with the input port.
. Vcco is the V¢ associated with the output port.

Bl 8-1. F 3 L i A L SR I
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9 {40t BH
9.1 iR

SN74AVC32T245 & —# 32 A0 e Y [F]H WL a] H s HE P R4 g . 510 A 1451 5181 ( DIR F1 OE ) B Vega
F, M5 B M Veeg 30H. AR BLEEZ 1.2V £ 3.6V ) 1/O HJE | 1 B 3 A4 1.2V £ 3.6V 1 1/0 H
JE ﬁuiﬁ BOAMKHST , DIR oA P R VAR N A f&4i3) B, DIR L oAMG P e ir 5 dm N B A4 2
A. 4 OE ¥ARE TR, A B AT & HPIRE

a1 58 28 A R W PRI (loge) PO R TS IT FEL IS S
Ve PR AR IE T Of R ZEAA AR — A Voo S A3 (GND) |, AN 112 B T B BTIRES .
9.2 ThEETTHEE

o A e - o |
{01 ) = ) {OT }

1A1 AS 2A1 il»—g
¢
A2 1B1 E2 2B1

v l vy

To Seven Other Channels To Seven Other Channels

. o T ]
C DO

3A1 J5 4A1 —GNS >—§‘
e
J2 3B1 N2 4B1

v l vy

=

To Seven Other Channels To Seven Other Channels
PR (IFZH)
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9.3 ke i EA

9.3.1 BTETMRE MBI , KRB U OE 1.2V £ 3.6V BN RFRENENEZET

ATPLEE 1.2V 3 3.6V BEfTHE NN Voca M Ve B, XA 841 & & AR AR AL ( 1.2V, 1.8V,
2.5V f1 3.3V ) Z [AIHEAT e

9.3.2 KR RiB1T

e I 58 AT A 8 S I Y P UL (logr) PRI EIBT FERIT o 2 @A AL T30 23 W7 eI, o FELBRHRF I 25T 1/O
4 FELER SR B L [T FELA o

9.3.3 Vo R

Vee FEEIRFERTHER 2 Voca BU Voeg HHBI | PIAN I HERHEAL T3 BHPTIRES (loz). X AT LAR 1T 1212 48 i H
DUEAT— Rk k.

9.4 SRR

SN74AVC32T245 J&— ik UK T Fe e gt | FI4E 1.2V & 3.6V (Veea) M1 1.2V & 3.6V (Veep) Z A TAE. 1.2V Al
3.6V LI5S e e i BE7 R d A A e . 24 OE MARHEF H DIR Jy b Pit , Bl A (4% B, 4
OE M HL T H DIR MK AP, $di M B L4055 Ao 24 OF SN BT, /N4 o 308 s BT o

#9-1. ThReR
(A 8 frBt)
WA
OE DIR Befr
" o
| L |B i&%}@éu Ak
. — %&ﬁgu B i
H X G
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10 [ FH AN SEjite
&

CLR R 83 005 BANE T TR, T AR ER MER S B . 2P A ST e T AR Td
MFHNH . 2P MIIEFFRE Bt LR RSt ThaEe.

10.1 MABE

SN74AVC32T245 #34Fv] T PR A |, CLEE LRI PR A AR )@, SN74AVC32T245 #:+3E
G AT BT AR 8T8 SN ] B B AR

10.2 J5 BT
W LL TR AR SN74AVC32T245 (195 FH ] :

trzi (DIR £ A) =tpz (DIR£B ) +tpyy (B2 A) (1)
trzL (DIRE A) =tpyz (DIR £ B ) +tpy (B £ A) (2)
trzn (DIR 2B ) =tpz (DIREA) +tpy (AEB) (3)
trzL (DIR £ B) =tppz (DIR £ A ) +tpy (A £ B) (4)

TEXA N A, IX 88 5 A A (RIS T P04 DIR A7 B %2 SR8 P A% H i B RAEIR . il , dniR SN74AVC32T245
AN A fE5E] B, WY DIR A7 ; 2525 28410 B wi , SR JE A Re M HIR M N . 75 B o I gl 2%
Ja , FEINENE KNGS ST € LB 2R 5 HILE AR A A i L
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10.3 S22 F
1.8V 33V
0.1 pF 0.1 pF 0.1 pF
Vcea Vces
1DIR/2DIR/3DIR/4DIR
p| 10OE/20E/30E/40E
1.8-V 3.3V
Controller SN74AVC32T245 System
P 1A1/2A1/3A1/4A1 1B1/2B1/3B1/4B1 >
P 1A2/2A2/3A2/4A2 1B2/2B2/3B2/4B2 P
P 1A3/2A3/3A3/4A3 1B3/2B3/3B3/4B3 >
P 1A4/2A4/3A4/4A4 1B4/2B4/3B4/4B4 >
Data Data
P 1A5/2A5/3A5/4A5 1B5/2B5/3B5/4B5 >
P 1A6/2A6/3A6/4A6 1B6/2B6/3B6/4B6 | g
P 1A7/2A7/3A7/4A7 1B7/2B7/3B7/4B7 P
P 1A8/2A8/3A8/4A8 1B8/2B8/3B8/4B8 »
GND GND GND

Bl 10-1. RiA R EE

10.3.1 BiFER

A AR BE DIR 5] RS JE AR sh 8% . B AN D0 T @ T B IR | 50 RO B3 AT ] v e M 2
S, RMEANBIEMANEES | FINXSSEHM AN CMOS 454y Bk 2 i N iR o B AR (] A A ) %6
ONAI e 1 e .

TGl R A TR RTSRI S
£ 101, %Kit

BHSH R
N LR 1.2V % 3.6V
it P TR Y 1.2V % 3.6V
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10.3.2 40 TR
B RAMT ISR E R |, iES 0T 10.3.2.1 175 10.3.2.2,
10.3.2.1 A B /EHEFH

i IEFE IR 5 SN74AVC32T245 #3FH & AF HLVs i I kA e S N i IR VE Bl . R4S — A A8 s e F XA
{E A AGE L SN K Vige 23RS — MBI RATET | IXAMEL AU T4 A b Vi

10.3.2.2 3t B EEFH
i SN74AVC32T245 #31F 1F 15 RS 0 51 1) F J05 PR R SR 5 i L R TR VE
10.3.3 M gk

11.2Vt03.3V Voltage Tranislation(2.:5MHz)

Input (1.2 V)

Output (3.3 V)

... 2..00V- = . 200V — .JIVZ(jO.rIS — .2..50(.“..8/5. — 1.2ij ”-

& 10-2. 7£ 2.5MHz B[] -84 (1.2V £3.3V)
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11 BRI

SN74AVC32T245 &5 H8 Fl P A7 (¥ AT S B HLRAL Veea M Vees. VCCA #5652 1.2V % 3.6V FEMTHLIEHE |
M Vees #% 1.2V 3| 3.6V FE(THIERIE. &m0 A FsgH B 405 T HRER Veca 1 Vees , RFFE 1.2V,
1.5V, 1.8V. 2.5V F 3.3V HL 17 fi 2 A 3E AT 10 HE A 0L ) i 46

iyt e OF # N\ fLBR Bt il Vea #EE , JF H 24 OE SN\ i Py , Frafi i B T m by E . 9 iR4
HAE b B BT B Dy i BLORAS , OE f A g1 A A0 i — A b4y i BH AR R % Veea , I HAE Veea M Vecs
et BAE TSR o RS Veoa I HLBHLES A e IME Hh 3K 5 25 1 FL SN RE 1175 -

12 i [&
12.1 fiJRT6FE

TRORASAT I AT FENE | B UCRE LATR 5 L BNV F B ARATT Jri A 24 P AT R0

o IR HYR B SR A AR

o N TR A, AUE AT EE AL .
o RIERGER , MEE TS LBCE M T A S e Er i AR AR AL, DLFREBIR RS 5 19 _E TR B A

12.2 i R~ Bl

0.350mm
Dia. Pad

0.8mm

E pitch g
0.50mm dia.

O

0.125mm

Trace

N

solder mask
<\ opening
% 0.254mm
dia. hole

& 12-1. BGA 7 /574
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13 BRSO ST R
13.1 CRSZHF
13.1.1 AR

THZ T ARSI

13.2 B RY B i@ S

FHRWCCR a1 PR ti.com LS SO . middy 274 R BEATIENY , RIATRE R Ui i A5 B
BRE . AXRELNHEAMGER  WEREM OB SO P RS BT e,

13.3 LHEE
TIE2E™ > HFitize TRMPEESEZR , THEMNEFFENE., LLBIFMMESAMR Y. SRIEM
Zrai e H O )R] SR T 7 AR T S B

BRI N R A A TTERE CHEAE T SRt X R IR T BORINE |, IR BAS R TI IR 5 1§21
THH CRER 630D .

13.4 Bty
Widebus+™ is a trademark of Texas Instruments.
TI E2E™ is a trademark of Texas Instruments.

Fr A RibR 3 A B BT & I = .
13.5 FHH R ESG

HHECE (ESD) SHIR AR LB . A (T1) ZEUCE IS 24 0 B M AL BT B B o SR NI < TE AR P Ak B
A R R | ATHE SR i

m ESD (MR /NE SRV TERERE S , KBTI FEE IR B A 5 R BB |, IRV AER A 2
HUE DU AT RE 2 S BRSO AR ARAT .

13.6 RIER
TI RiEFE RARER G IR T ARG 7 BFARE A o

14 HLBE. HEMTTEGE R

AR DU S AU BRI (S B X5 B RS e A T sl s . B i 25, A RBATER
HASHS BESCRBAT BT o A R MER R AP SR RAS 15 20 Bl 2 ) S i
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PACKAGING INFORMATION

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 ®3) (4/5)
(6)
SN74AVC32T245NMJIR ACTIVE NFBGA NMJ 96 1000 ROHS & Green SNAGCU Level-3-260C-168 HR -40 to 85 29UW

@ 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: TI 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. TI 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 TlI'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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i TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 26-May-2021
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QfSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
SN74AVC32T245NMJR | NFBGA NMJ 96 1000 330.0 24.4 585 |11385| 1.8 8.0 24.0 Q1

Pack Materials-Page 1



PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 26-May-2021
TAPE AND REEL BOX DIMENSIONS
At
4
-
// S
/\g\‘ /}#\
. 7
\\ /
T
e e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74AVC32T245NMJIR NFBGA NMJ 96 1000 336.6 336.6 41.3
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PACKAGE OUTLINE

NMJO096A NFBGA - 1.4 mm max height
PLASTIC BALL GRID ARRAY
(A]
Iﬂe 2 —
__A
e
BALL A1 CORNER/
13.6
13.4
1.4 MAX —
T
—Tf Toooe L SEATING PLANE
0%
(0.75) TYP *1 l—T{4JTYP —-‘&
—-0 OIO Oé%T
R 000000 | Lomme
Pl OO OiO 00O
N OOOOOO
M OO O[00O0
L OOO0O0O0O0O
K 000000
[12] 4 O QQJQ,(LQ s
WP 1w OO00O000O
o 0OO0J00O
Fl OO OOO O\
el 0O0l00O
o 000000 N oox o055
19382999 GRS
—HBO O[O0 O 15M|ClA
LS eal3o0
[08]TYP |
11 2] 314 5 6
o
SYMM
¢ 4225132/A 08/2019
NOTES: NanoFree is a trademark of Texas Instruments.

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

i3 Texas
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
NMJO096A NFBGA - 1.4 mm max height
PLASTIC BALL GRID ARRAY

(0.8) TYP SY(E’"V'
Ul b o [e

| O O
(O.8)TYPj84@ O O!O O O

cO O Olo 0O

DO O OlO O O

EO O Olo0o O

FO O Olo o O

GO O 000 O

HO 0 010 O O sam

100 0000

KO 0 0000

LO 00000

MO O OjO O O

NOOOOOQ\

PO O OO O O 96X (2 0.4)

RO O OO O O

TO O 0j00O0

1 2 3‘4 5 6

LAND PATTERN EXAMPLE
SCALE: 8X

0.05 MAX 0.05 MIN
ALL AROUND ExPOSED ALL AROUND METAL UNDER
METAL . / SOLDER MASK

& )

\ / /
@ 0.40
SOLDER MASK J " (@0.40) EXPOSED NN (SOLDEz? MASK

OPENING METAL METAL OPENING

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE 4225132/A 08/2019

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints. Refer to Texas Instruments
Literature number SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
NMJO096A NFBGA - 1.4 mm max height
PLASTIC BALL GRID ARRAY

(0.8) TYP SYMM
ggoo

O O
(08TYIDjr O‘OOO
ooo}ooo
DO O OlO OO
EO O Olo0O O
FO O Olo 0O
GO O 0l0 0O
40 0 010 0 O som
JO 0 0000
KO 0 0j0 00
LO 0 00 0O
MO O 0|0 O O
Noooooo\
PO O O|O OO 96X (2 0.4)
RO O OO OO
TO O 0|0 0O
1 2 3‘4 5 6

SOLDER PASTE EXAMPLE
BASED ON 0.150 mm THICK STENCIL
SCALE: 8X

4225132/A 08/2019

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Bus Transceivers category:
Click to view products by Texas Instruments manufacturer:
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