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1. General Description

The AIP74ALVC164245 is a high-performance, low-power, low-voltage, Si-gate CMOS device,superior
to most advanced CMOS compatible TTL families.

The AIP74ALVC164245 is a 16-bit (dual octal) dual supply translating transceiver featuring non-inverting
3-state bus compatible outputs in both send and receive directions. It is designed to interface between a 3V
and 5V bus in a mixed 3V and 5V supply environment.

This device can be used as two 8-bit transceivers or one 16-bit transceiver.

The direction control inputs (1DIR and 2DIR) determine the direction of the data flow.nDIR (active HIGH)
enables data from nAn ports to nBn ports. nDIR (active LOW) enables data from nBn ports to nAn ports.

The output enable inputs (1& and 2&), when HIGH, disable both nAn and nBn ports by placing them

in a high-impedance OFF-state. Pins nAn, nOE and nDIR are referenced to Vce and pins nBn are
referenced to Vccp).

In suspend mode, when one of the supply voltages is zero, there will be no current flow from the non-zero
supply towards the zero supply. The nAn-outputs must be set 3-state and the voltage on the A-bus must be
smaller than Vioge (typical 0.7V). Vcee>Vecea) (EXcept in suspend mode).

Features:

® 5V tolerant inputs/outputs for interfacing with 5V logic
® Wide supply voltage range:

3V port (Vcen):1.5V to 3.6V

5V port (Vce)):1.2V to 5.5V

CMOS low power consumption

Direct interface with TTL levels

Control inputs voltage range from 2.7V to 5.5V
Inputs accept voltages up to 5.5V

High-impedance outputs when Vcca) or Veeey=0V
Specified from -40°C to +125°C

Packaging information: TSSOP48/ SSOP48
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Ordering Information:
Tube packing specifications:

. . Boxed
Part number Paglg?r%lng Mggl;;ng Ent;?t tube Egﬁfﬂ Notes
q Y guantity 9 y
Dimensions of
AiP74ALVC164245 38 100 3g00 | Plastic enclosure:
TSSOP4 T4ALVC16424
TA48.TB SS0P48 C164245 | pesitube | tubefbox | PCS/box L2.ommae. 1mm
in spacing:
0.5mm
Dimensions of
AiP74ALVC164245 30 80 o400 | Plastic enclosure:
SSOP48 T4ALVC164245
VB48.TB PCS/tube | tube/box | PCS/box | L2 9MM>7.5mm
Pin spacing:
0.635mm
Reel packing specifications:
Packaging . Reel Boxed reel
Part number Marking code . . Notes
form guantity quantity
AIP7AALVC164245 Dimensions of plastic
i 2000 2000 enclosure:
TA48.TR TSSOP48 TAALVC164245 PCS/recl PCS/box 12 Bmme.1mm
Pin spacing:0.5mm
Dimensions of plastic
AIP74ALVC164245 1000 1000 enclosure:
VB4STR SSOP48 T4ALVC164245 PCS/reel PCS/box 1_5.9mm >7.5mm
Pin spacing:
0.635mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 2. IEC logic symbol
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2.2~ Pin Configurations

1DIR [1 | M 48] 1OE
Bo[2] |~ 47] 140
1B1 [3] [46] 1A1
GND [ 4] [45] GND
B2 [5] 44] 1A2
1B3 [ 6] 43] 1A3
vee) L7 [42] vecia)
1B4 [ 8] [41] 1A4
185 [9] 40] 1A5
GND [10] [39] GND
186 [11] 38] 1A6
187 [12] 37] 1a7
280 [13] 36] 240
281 [14] [35] 2A1
GND [15] [34] GND
282 [16 33] 2a2
283 [17 32] 2A3
vee) [18] [31] Ve
2B4 [19] 30] 2a4
2B5 [20 29] 2A5
GND [21] 28] GND
2B6 [22 27] 2a6
2B7 [23 26] 2A7
2DIR [24 25] 2OF
2.3, Pin Description
Pin No. Pin Name Description
1,24 1DIR,2DIR direction control inputs
2,3,5,6,8,9,11,12 1B0,1B1,1B2,1B3,1B4,1B5,1B6,1B7 data inputs/outputs
13,14,16,17,19,20,22,23 2B0,2B1,2B2,2B3,2B4,2B5,2B6,2B7 data inputs/outputs
4,10,15,21,28,34,39,45 GND ground (OV)
7,18 Vcep) supply voltage B(5V bus)
— — output enable inputs(active
48,25 10E 20E LOW)
47,46,44,43,41,40,38,37 1A0,1A1,1A2,1A3,1A4,1A5,1A6,1A7 data inputs/outputs
36,35,33,32,30,29,27,26 2A0,2A1,2A2,2A3,2A4,2A5,2A6,2A7 data inputs/outputs
31,42 Ve supply voltage A(3V bus)
2.4, Function Table
Control Input/output
nOE nDIR nAn nBn
L L nAn=nBn inputs
L H inputs nBn=nAn
H X Z Z

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage B Vcep) Vceee2Veen) -0.5 +6.0 Vv
supply voltage A Ve Veee)=Veen) -0.5 +4.6 V

input clamping current lik V<OV -50 - mA
input voltage \/ -1 -0.5 +6.0 \Y;
Input/output voltage Vio - -0.5 Vcct0.5 \Y
output clamping current lok Vo>Vcc or Vo<OV - 150 mA
output HIGH or LOW [ -0.5 Vcc+0.5 \Y
output voltage Vo output 3-statel™] -0.5 +6.0 \Y;
output current logsinkisource) Vo=0V to Vcc - 350 mA
supply current Icc - - 100 mA
ground current lenp - -100 - mA
storage temperature Tst - -65 +150 °C
junction temperature T; -2 - +150 °C
total power dissipation Piot - - 500 mw
Soldering temperature TL 10s 260 °C

Note:

[1] The input and output negative voltage ratings may be exceeded if the input and output clamp current

ratings are observed.

[2] The performance capability of a high-performance integrated circuit in conjunction with its thermal
environment can create junction temperatures which are detrimental to reliability.

3.2, Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
et |21 | | ss | v
supply voltage B Veee) | Veer2Vecn b
low-voltage
L 1.2 - 55 \Y%
applications
o |21 | - | e | v
supply voltage A Ve Vee2Veen)
low-voltage
Lo 15 - 3.6 \Y%
applications
input voltage Vi control inputs: n OE and nDIR 0 - 55 \%
Input/output voltage V nAN port 0 - Vet v
P P 1 "o nBn port 0 - Vcee) \%
nAn port 0 - Ve \%
output voltage Vo
nBn port 0 - Vcee) \%
ambient temperature Tamb - -40 - +125 °C
Veew=2.7V to 3.0V 0 - 20 ns/\V
input transition rise Veen=3.0V to 3.6V 0 - 10 ns/\V
At/AV
and fall rate Vcee)=3.0V to 4.5V 0 - 20 ns/\V
Vcer)=4.5V to 5.5V 0 - 10 ns/\V
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3.3, Electrical Characteristics

3.3.1. DC Characteristics 1
(Tamo=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. Typ. M | Max. | Unit
nBn port Vcee=3.0V to 5.5VA 2.0 - - Vv
i?;uGtT/;)IIet\;ZL A\ ﬂAn port, Vcew=3.0V to 3.6V 2.0 - - \Y
nOEand nDIR | V=23V to 2.7V 1.7 - - \%
nBn port Vce@e=4.5V to 5.5VE - - 0.8 V
_ LOW-level ViL Vce@e=3.0V to 3.6VE - - 0.7 V
input voltage nAn port, Vcen=3.0V to 3.6V - - 0.8 \%
NOEand nDIR | Vcc@w=2.3V to 2.7V g ; 07 | V
l0=-24mA; Vccr)=4.5V | Vcepr)-0.8 - - V
nBn port; lo=-12mA,; Vcc(B):4.5V VCC(B)'O-S - - \V}
Vi=Viyor VL |o:-18mA; Vcc(B):3.0V Vcc(B)-0.8 - - V
HIGH-level lo=-100uA; Vcc(B):3.0V VcC(B)-O.Z VCC(B) - \Y
output VoH l0=-24mA; Vccn)=3.0V | Vcen)-0.7 - - \V/
voltage lo=-100UA; Vcc@=3.0V | Vcep-0.2 - - Vv
VIZC:‘HF’;”\?/IL lo=-12mA; Vecw=2.7V | Veow-05 | - - v
|o=-8mA; Vcc(A)=2.3V Vcc(A)-0.6 - - V
|o:-lOOUA; Vcc(A)=2.3V Vcc(A)-0.2 VCC(A) - V
|o:24mA; Vcc(B):4.5V - - 0.55 V
lo=12mA,; Vcce)=4.5V - - 040 | V
v.r:]?/?Hpgrn\;/.L 10=100UA; Voce)=4.5V - o020 V
lo=18mA; Vcc(B)=3.OV - - 0.55 Vv
LOW-level 10=100UA; Vcc@)=3.0V i i 020 | V
\%J,tt':;te Vo l0=24mA; Vecm=3.0V i ~ los5 | V
10=100uA; Vcc(A):?).OV - - 0.20 Vv
g 20 lo=12mA; Veon=2.7V i ~ o040 | V
Vi=Vihor Vi
10=12mA; Vccp)=2.3V - - 0.60 Vv
1o0=100uA; Vcc(A):2.3V - - 0.20 V
input leakage | | V/=5.5V or GND i i 45 | UuA
current
Ou?pﬁ'iﬁim loz Vi=Vi or Vit;Vo=Vec or GNDE! . - | 40 | uA
gﬁfrghlt e Vi=Vce or GND;lo=0A - - 40 | uA
additional per control pin;
supply Alce Vi=Vee-0.6V: 10=0A Kl - - 500 | UuA
current
capg]cﬁgatnce Ci i i 4.0 i PF
I(?appuat(/)?t:tnpcuet Cio nAn and nBn port - 5.0 - pF
Note:

[1] All typical values are measured at Vcee)=5.0V,Veea)=3.3V and Tamp=25°C.
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[2] If Vcen)<2.7V, the switching levels at all inputs are not TTL compatible.

[3] For transceivers, the parameter loz includes the input leakage current.

[4] Vccny=2.7V to 3.6V:other inputs at Vccp) or GND;Vece)=4.5V to 5.5V:other inputs at Vceg) or
GND.

3.3.2. DC Characteristics 2
(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. Typ. M | Max. | Unit
nBn port Veee=3.0V to 5.5V 2.0 - - Y,
HIGH-level A " —
input voltage ViH _NAn port, Veen=3.0V to 3.6V 2.0 - - Vv
NOEand nDIR | Vccpn)=2.3V to 2.7V& 1.7 - - Vv
Vce@=4.5V to 5.5V - - 0.8 V
nBn port
LOW-level v Vcee=3.0V to 3.6VH - - 0.7 \
input voltage I _nAn port, Veew=3.0V to 3.6V B - 0.8 \Y
n OE and nDIR Veen=2.3V to 2.7VE - - 0.7 \Y/
|o:-24mA; Vcc(B)=4.5V Vcc(B)-l.Z - - V
nBn port; lo=-12mA; Vce)=4.5V | Vcce)-0.8 - - \VJ
V=V or VL lo=-18mA; Vcc(B):3.0V VCC(B)'l-O - - V
HIGH-level lo=-100UA; Vee@)=3.0V | VegE)-0.3 - - v
output Von lo=-24mA; Vce@=3.0V | Vegp)-1.0 - - \Y
voltage lo=-100uA; Vcen=3.0V | Vcca)-0.3 - - \%
AN PO [ Tlo=-12mA; Veew=2TV | Ve 08 | - v
| IH IL
lo=-8mA; Vcc(n=2.3V | Vcca)-0.6 - - V
|o:-100UA; Vcc(A):2.3V VCC(A)'O-3 - - V
|o:24mA; Vcc(B):4.5V - - 0.60 V
l0=12mA; Vccp)=4.5V - - 0.80 \
nBn port; 10=100UA; Vcoe=4-5V - - 030 | V
V=V or Vi
l0=18MA; Vcc(g)=3.0V - - 0.80 \
LOW-level y 10=100UA; Vce@)=3.0V ] - 030 | V
output oL _ : =
voltage lo=24mA; Vcc(A)—3.0V - - 0.80 Vv
10=100UA; Vccm=3.0V ] ] 030 | V
nAn port; l0=12MA; Vocn=2.7V ] ] 060 | V
V=V or Vi
10=12mA; Vccn)=2.3V - - 0.60 \%
1o=100uA; Vcc(A):2.3V - - 0.20 V
input leakage | V=55V or GND : - | #0 | uA
current
OFF-state
= Vo= [3] - -
output current loz V=V or Vi;Vo=Vcc or GND 20 UA
supply _ = - -
current lcc Vi=Vcc or GND,|o—0A 80 uA
additional per control pin;
supply Alee Vi=Vee-0.6V;10=0A 1 ] - | 5000 | uA
current
Note:
[1] All typical values are measured at Vcee)=5.0V,Veea)=3.3V and Tamp=25°C.
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[2] If Vcen)<2.7V, the switching levels at all inputs are not TTL compatible.

[3] For transceivers, the parameter loz includes the input leakage current.
[4] Vccny=2.7V to 3.6V:other inputs at Vccp) or GND;Vece)=4.5V to 5.5V:other inputs at Vceg) or

GND.

3.3.3. AC Characteristics 1
(Tamp=-40°C to +85°C, GND=0V; t=t; <2.5ns; C_=50pF; voltages are referenced to GND (ground=0V),

unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ.l! | Max. | Unit
vewzeztv |1 [aa | 16 |
ottt | Ve oasy | 10| 30 | 59 |
pmé’i‘?fy“"” g S,‘;CC((AB)%%E) 25% 10 | 29 | 58 | ns
Veew=30Vito3ey | L0 | 30 | 76 | ns
ceFigredn | Vesioviossy | 10 | 43 | 67 | w
e tny || s | 00| -
IR
DRSS | veetovosey | 19 | 3 | 52 |

Veew=3.0V to 3.6V;
enable time ten \\//CC(B)_:;";\\//E 25;’\\// Lo > 59 e
o Veew=30Vito3ey | L5 | 46 | 123 | ns
sr:geo E:;rr:fggé] Vcc\(/szczA.)\"):\%ZOV Ei.5V 15 4.3 9.3 ns
SN [ 10| 22 | 09|
R
sr(]eeo E;ﬂ:ﬁggl Vcc\(/B;CZA.)S:\a'ZOV 5;.5V e 4.6 9.0 ns

Veen)=3.0V to 3.6V;
disable time tais \\//CC(B)_::';\\//:;) 575\\// o o 59 ™
- Veewm=30V 036y | L0 | 27 | 93 | ns
sr:geo ||:E|;?Jrr:3A5rE‘;] Vcc\(/B?:CZA.);\at?OV F;.SV 15 35 9.0 ns
e m iy | w0 | 52 | eo |
dissipation | C™ 5\\//P=0crst|:\;]§ ?ot‘)vif;”; outputs enabled - 30 - | pF
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capacitance

Vcer)=5V;

Veen=3.3VE] outputs disabled . 15 i oF
3V PortnBi 0 NAR: | gutputs enabled : 40 .
= cc,
V =5V: -
cc@=9V,; outputs disabled - 5 ) oF

Vcc(A):3.3V[5]

Note:

[1] All typical values are measured at nominal voltage for Vceg) and Veca) and at Tamp=25°C.

[2] tpa is the same as tpin and tpHL.
[3] ten is the same as tpz. and tpzn.
[4] tais is the same as tpLz and tpnz.
[5] Cep is used to determine the dynamic power dissipation (Pp in uW).
PD=CPD><\/(;C2><fi><N+Z(C|_><\/cc2><fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
Cr=output load capacitance in pF;
Vce=supply voltage in V;
N=number of inputs switching;
(CLxVcc?>f,)=sum of outputs.

3.3.4. AC Characteristics 2
(Tamp=-40°C to +125°C, GND=0V; t=t; <2.5ns; C.=50pF; voltages are referenced to GND (ground=0V),

unless otherwise specified.)

Parameter | Symbol Conditions Min. | Typ. | Max. | Unit
eI a5 | - | o5 |
e Figne A | Veowedoviossy | 10 | 0| 75 | ns
pro ng]aation o \\//icc(g)i:i%\\// ttcc)) :'35%\\// 1.0 ) 7.5 ns
y oot o | - | s |
oo Fied? | Veowmeaoviossy | 1O | - | 85 | ms
oS vei e | - |1 |
T e s | - s
nOEonEy || Vet | 1s | - [ms|
enable time ten \\//Cci(g)zi%\\// tt% %g\\// 1.0 - 120 | ns
e

. 3 _ .
see Figure 5[ Vcc\(gfg(dﬁ% 5.'[70\/5;.5\/ 15 i 120 | ns
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Veew=3.0V to 3.6V; )
Veep=45Vit055v | O 1151 ns
Veew=2.3V 10 2.7V; )
Vcer)=3.0V to 3.6V 2.0 135 ns
n OE to nBn; Vee@w=2.1V; 25 . 11.5
see Figure 5l4] VCC(B):4.5V to 5.5V ' ' ns
Veew=3.0V to 3.6V; )
_ _ Veep=45V 1055V | 21 110} ns
disable time tais
Veew=2.3V 10 2.7V; 10 ) 120 ns
Vcee=3.0V to 3.6V ) '
n E to nAn; Veen=2.7V; 15 - 11.5
see Figure 5l4] VCC(B):4.5V to 5.5V ' ' ns
Veew=3.0V to 3.6V; 4
Veep=45V 055V | 20 11.0 1 ns
Note:
[1] All typical values are measured at nominal voltage for Vccg) and Veeay and at Tamp=25°C.
[2] tpa is the same as tpLr and tewL.
[3] ten is the same as tpz and tpzn.
[4] tais is the same as tpLz and tpwz.
4. Testing Circuit
4.1, AC Testing Circuit
VEXT
Vee
v | Vo R
G ~ ~
n DUT l
RT FL I CL RL
Definitions test circuit:
Ri=Load resistance.
C.=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to output impedance Z, of the pulse generator.
Figure 3. Test circuit for measuring switching times
4.2, Test Data
N Supply voltage Load V
Direction PPl g ol
Veen Vcee) CL RL | teLH, trHL | tPzH, tPHz | tPzL, tPLz
nAn port to nBn port | 2.3V to 2.7V 2.7V to 3.6V 50pF | 500Q2 open GND 2XVcc
nBn port to nAn port | 2.3V to 2.7V 2.7V 10 3.6V S0pF | 500Q open GND 6.0V
nAn port to nBn port | 2.7V to 3.6V 4.5V to 5.5V 50pF | 500Q2 open GND 2XVcc
nBn port to nAn port | 2.7V to 3.6V 4.5V 10 5.5V S0pF | 500Q open GND 6.0V
Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province 12/ 16

http://www.i-core. cn

P.C.: 214072

VER: 2023-11-B2




Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74ALVC164245-AX-LJ-BO75EN

Tab:835-12-B4

4.3. AC Testing Waveforms

nAn, nBn
input

nBn, nAn
output

Vi
NPVM
GND

VoH
VM
VoL

<—tpLH

VoL and Von are typical voltage output levels that occur with the output load.
Figure 4. Input (nAn,nBn) to output (nBn,nAn) propagation delays

Vi
nOE input

GND

Vee
output
LOW-to-OFF
OFF-to-LOW

VoL

VoH

output
HIGH-to-OFF
OFF-to-HIGH

GND

o, \\
- tp 7 —h‘ —=| tpzL |-
Vi
Vx
-— tpH7z —== - tpzy -
N Vy ,
/"
outputs outputs |« Outputs
enabled disabled enabled

VoL and Von are typical voltage output levels that occur with the output load.

4.4, Measurement points

Figure 5. 3-state enable and disable times

Direction Supply voltage Input Output
Veew) Vee) Vi Vm Vwm Vx Vy
nAn porttonBn port | 2.3Vt 2.7V | 27V 103.6V | Vcen | 0.5%Vccn) 1.5v VoL@)*+0.3V VoH)-0.3V
nBn portto nAnport | 23V1t02.7V | 27Vt03.6V | 2.7V 15V | 0.5%Vcca) | Voua+0.15V | Vorpa)-0.15V
nAn port to nBn port | 2.7V to 3.6V | 4.5V to 5.5V 2.7V 1.5v 0.5%Vccp) 0.2%VccE) 0.8%Vccp)
nBn port to nAn port | 2.7V to 3.6V | 45V to 5.5V 3.0V 1.5V 1.5V Vora)+0.3V Voha)-0.3V
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5. Package Information
5.1, TSSOP48

| D -

& ~
AR AAAAAAAAAA A AAAA A A A A7y

SN

ZF

AHAARAARAARAAnaanaandady f

el
Dimensions (mm)
Symbol Min. Max.

A - 1.20

Al 0.03 0.15

A2 0.82 1.05

b 0.17 0.27

c 0.12 0.22

D 12.40 12.60

E 7.90 8.30

El 6.00 6.20

e 0.50

L 0.35 | 0.75

L1 1.00

0 0° | 8°
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5.2, SSOP48

R L EE

Q /:}e
AR R R R y
; g e X
TS, A all
’EL N .
Symbol i Dimensions (mm) o
A - 2.85
Al 0.15 0.45
A2 2.10 2.45
b 0.20 0.35
c 0.12 0.25
D 15.60 16.05
E 9.80 10.80
El 7.35 7.65
e 0.635
L 0.56 0.95
0 0< 8<
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6. Statements And Notes
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | Hexaval Polybro .

Lead . Butylbe .

and y and lurg ent Polybro | minate | Dibutyl nzyl EIIE ® | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala Iy | i

lead 1y caami— biphenyl | biphen | t© te yhth | | Phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp 1 g ethers te

ounds

Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o) o o o o o o) o
Plastic sheet
R O o ) o o o o o o o
installed

o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006

Standard limit requirements.
6.2. Notes

We Recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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