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ll Wuxi I-CORE Electronics Co., Ltd.

1. General Description

The AiIP74LVC/LVCH8T245 are 8-bit dual supply translating transceivers with 3-state outputs that enable
bidirectional level translation. They feature two data input-output ports (pins An and Bn), a direction

control input (DIR), an output enable input (O_E) and dual supply pins (Vcc) and Veee)). Both Veea)
and Vcce) can be supplied at any voltage between 1.2V and 5.5V making the device suitable for

translating between any of the low voltage nodes (1.2V, 1.5V, 1.8V, 2.5V, 3.3V and 5.0V). Pins An, OE
and DIR are referenced to Vcce) and pins Bn are referenced to Vecw). A HIGH on DIR allows
transmission from An to Bn and a LOW on DIR allows transmission from Bn to An. The output enable

input (O_E) can be used to disable the outputs so the buses are effectively isolated.

The devices are fully specified for partial power-down applications using lorr. The lorr circuitry disables
the output, preventing any damaging backflow current through the device when it is powered down. In
suspend mode when either Vcc) or Vece) are at GND level, both A port and B port are in the
high-impedance OFF-state.

Active bus hold circuitry in the AiP74LVCH8T245 holds unused or floating data inputs at a valid logic
level.

Features:
® Wide supply voltage range:
Vcen): 1.2V to 5.5V
Vcep): 1.2V 10 5.5V
® Maximum data rates:
420Mbps (3.3V to 5.0V translation)
210Mbps (translate to 3.3V)
140Mbps (translate to 2.5V)
75Mbps (translate to 1.8V)
60Mbps (translate to 1.5V)
Suspend mode
+24mA output drive (Vcc=3.0V)
Inputs accept voltages up to 5.5V
Low power consumption: 30uA maximum lcc
lorr circuitry provides partial Power-down mode operation
Specified from -40°C to +125C
Packaging information: TSSOP24/DHVQFN24
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Tab: 835-12-B4

Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

Ordering Information:
Tube packing specifications:

. . Boxed
Part number Packaging Marking TUb? tube Boxe_d Notes
form code guantity . guantity
guantity
Dimensions of
AiP74LVC8T245 62 200 12400 plastic enclosure:
TSSOP24 74LVC8T245
TA24.TB PCS/tube | tube/box | PCS/box | L8mm>.amm
in spacing:
0.65mm
Dimensions of
AiP74LVCHS8T?245 62 200 12400 plastic enclosure:
TSSOP24 | 74LVCH8T245
TA24.TB PCS/tube | tubefbox | PCS/box | Lomm>.4mm
in spacing:
0.65mm
Reel packing specifications:
Packagi Marki Reel Boxed reel
Part number ackaging arking e_ 0X ! Wics
form code quantity quantity
Dimensions of
3000 3000 plastic enclosure:
AIP74LVC8T245QE24.TR | DHVQFN24 | 74LVC8T245
Q Q PCS/reel | PCS/box | 2 2Mm>3.5mm
Pin spacing:
0.5mm
Dimensions of
3000 3000 plastic enclosure:
AiP74LVCH8T245QE24.TR | DHVQFN24 | 74LVVCH8T245
Q b PCSlreel | PCS/box g:5mm><.3-5f“m
in spacing:
0.5mm
Dimensions of
4000 8000 plastic enclosure:
AiP74LVC8T245TA24.TR TSSOP24 74L.VC8T245 7.8mm>4.4mm
PCS/reel PCS/box . N
Pin spacing:
0.65mm
Dimensions of
4000 8000 plastic enclosure:
AiP74LVCH8T245TA24.TR | TSSOP24 | 74LVCH8T245 7.8mm>4.4mm
PCS/reel PCS/box pi .
in spacing:
0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.

Address: Building B4,NO.777,Jianzhu Road,Binhu District,Wuxi City,Jiangsu Province

http://www.i-core. cn

P.C.. 214072

4/ 28

VER: 2023-11-B2




Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

ll Wuxi I-CORE Electronics Co., Ltd.
Tah: 835-12-B4

2. Block Diagram And Pin Description
2.1, Block Diagram

B1 B2 B3

B4

BS B6 B7 B8

21 20 19 18

17

Veqa) Vees)

22

OF
A A A A A A JIATIA
DIR 2
3 4 9 6 7 8 9 10
A1l A2 A3 A4 A5 A6 AT A8
Figure 1. Logic symbol
DIR 0—
_o o_
OE
A1 I/I:
\I:I B1
Veea) Vee)

v

v

to other seven channels
Figure 2. Logic diagram (one channel)
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Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

2.2+ Pin Configurations

(1] Vee)

(24] Veom)

DIR | 2 23| v
Ve [1] O [24] veces) A1 % % O_CEC(B)
DIR E E VCC(B) A2 E @ B1
A1[3] 22| OE a5 0] &2
A2 [4] 21] B1
A4 | 6) (9| B3
A3 [5] 20] B2
A5 | 7D (18] B4
e L] LS e [ (iz] es
A5 [7] 18] B4 A7 [9 (18] B8
8 7
*o 2] i7] &5 r[® | v | G
A7 [8] [16] B GND [11) (14] B8
Ag [10] 15] B7 Q) @
GND [11] [14] B8 = y
GND |12 13| GND & =

TSSOP24

DHVQFN24

Note:
(1) This is not a supply pin, the substrate is attached to this pad using conductive die attach material. There
is no electrical or mechanical requirement to solder this pad however if it is soldered the solder land

should remain floating or be connected to GND.

2.3, Pin Description

Pin No. Pin Name Description
1 Veow supply voltage A (An inputs/outputs, OE and DIR inputs are
referenced to Vcea))
2 DIR direction control
3,4,5,6,7,8,9,10 Alto A8 data input or output
11 GNDIM ground (0V)
12 GNDM ground (0V)
13 GNDM ground (0V)
21,20,19,18,17,16,15,14 B1lto B8 data input or output
22 OE output enable input (active LOW)
23 Vcep) supply voltage B (Bn inputs/outputs are referenced to V)
24 Vcep) supply voltage B (Bn inputs/outputs are referenced to V)

Note:[1]All GND pins must be connected to ground (0V).
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Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

2.4, Function Table

Supply voltage Input Input/output
Vecen), Vec) OE DIR An Bn
1.2V to 5.5V L L An=Bn input
1.2V to 5.5V L H input Bn=An
1.2V to 5.5V H X z z
GND X X z z

Note:

[1] H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=high-impedance OFF-state.

[2] The An inputs/outputs, DIR and O_Einput circuit is referenced to Vcca); The Bn inputs/outputs

circuit
is referenced to Vo).

[3] If at least one of Vcc(a) or Vece) is at GND level, the device goes into suspend mode.

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 A | Ve - -0.5 +6.5 \Y/
supply voltage B | Vcc) - -0.5 +6.5 \Y/

input clamping I V<OV 50 i mA
current
input voltage \/ - -0.5 +6.5 \Y,
output clamping i i
current lox Vo<V 50 mA
outoLt voltage v Active mode™M2IE] -05 | Vceot0.5 \Y,
P g © Suspend or 3-state mode™ -0.5 +6.5 \Y,
output current lo Vo=0V to Vceol? - 50 mA
supply current lcc Iccea) O lecer); per Vec pin - 100 mA
ground current lenp per GND pin -100 - mA
storage .

temperature Tsg i 65 +150 C

total power

dissipation Pot i i 500 mw

Soldering T, 10s 260 C
temperature

Note:

[1] The minimum input voltage ratings and output voltage ratings may be exceeded if the input and output

current ratings are observed.

[2] Vcco is the supply voltage associated with the output port.
[3] Vccot0.5V should not exceed 6.5V.
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Tab: 835-12-B4

Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

3.2, Recommended Operating Conditions

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage A Ve - 1.2 - 55 \Y/
supply voltage B Veem) - 1.2 - 55 \Y/

input voltage V| - 0 - 55 \Y/
outout voltage v Active mode[” 0 - Vceo V
P g © Suspend or 3-state mode 0 - 55 \Y/
ambient .
temperature Tamb ] -40 i +125 ¢
Veei=1.2vH4 - - 20 ns/\V
out transit Vcei=1.4V to 1.95V - - 20 ns/\V
input transition - i i
rise and fall rate AUYAV Vcei=2.3V to 2.7V 20 ns/\V
Vcei=3.0V to 3.6V - - 10 ns/\V
Vcei=4.5V to 5.5V - - 5 ns/\
Note:
[1] Vcco is the supply voltage associated with the output port.
[2] Vcai is the supply voltage associated with the input port.
3.3, Electrical Characteristics
3.3.1, DC Characteristics 1
(Tamb=25"C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
HIGH-level _ 1] lo=-3mA;
output voltage Vor ViEVin or Vi Veco=1.2V 1.09 v
LOW-level y lo=3mA;
output voltage VoL ViEVin o Vie Vcco=1.2V!1 ] 0.07 ] v
input leakage I DIR, OE input; V=0V to 5.5V, - - + UA
current Vce=1.2V to 5.5VEA
bus hold LOW V| . — 2] ; -

current IBHL A or B port; V=0.42V; Vcci=1.2V 19 uA

bus hold HIGH

current IgHH A or B port; V,=0.78V; Vcci=1.2V2 - -19 - uA
bus hold LOW

overdrive IHLO A or B port; Veci=1.2VEE] - 19 - uA
current
bus hold HIGH
overdrive IHHO A or B port; Veci=1.2VEE] - -19 - uA
current
A or B port; Vo=0V or Vcco;
Veco=1.2V to 5.5V H | uA
OFF-state suspend mode A port; Vo=0Vor Vcco; ) )
output current loz Veow=5.5V; Veee=0VH H | UA
suspend mode B port; Vo=0Vor Vcco; ) ;
Veen)=0V, Vcc(B)=5.5V[l] H UA
A po[t; V_. or Vo:_OV to 5.5V, i ) ") UA
power-off | Veerw=0V; Veer)=1.2V to 5.5V
leakage current OFF B port; V; or Vo=0V to 5.5V; ] ] o UA
Veerey=0V; Veeay=1.2V to 5.5V
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Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

Tab: 835-12-B4

input C DIR, OE input; V=0V or 3.3V; ] 3 ] oF
capacitance Veca)=3.3V
oy | e | AmEm s maoi |- Jes | - | e
Note:
[1] Vcco is the supply voltage associated with the output port.
[2] Vcal is the supply voltage associated with the data input port.
[3] To guarantee the node switches, an external driver must source/sink at least Ignio/lsnHo When the
input is in the range V_to Vin.
3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter | Symbol Conditions Min. Typ. Max. Unit
VCC|:1.2V 0.8Vcc| - - Vv
Vcei=1.4V to 1.95V 0.65Vccey - - \Y
data inputt! Vcei=2.3V to 2.7V 1.7 - - \Y;
Vce=3.0V to 3.6V 2.0 - - V
H'?r';)'&f"e' Vi Vee=45V 1055V | 0.0Veor | - - Y,
voltage Vce=1.2V 0.8Vcen) - - V
_ Vcei=14V101.95V | 0.65Vecn) | - - \%
DIR, OE Vee=2.3V 0 2.7V 1.7 - - ;
nput Veer=3.0V to 3.6V 2.0 - - Y,
Vcei=4.5V to 5.5V 0.7Vce) - - V
Vce=1.2V - - 0.2Vcel V
Vcei=1.4V to 1.95V - - 0.35Vcai V
data input!!! Vcei=2.3V to 2.7V - - 0.7 \Y,
Vcei=3.0V to 3.6V - - 0.8 \Y/
LO_VV""EL'VE' Y Veo=4.5V 10 5.5V - = 03Vea | V
vlonIItD;ge I Vcc|=1.2V - - 0-2VCC(A) V
_ Vcei=1.4V to 1.95V - - 0-35VCC(A) V
BIR, OE Vca=2.3V 10 2.7V - - 0.7 ;
nput Vear=3.0V t0 3.6V i i 0.8 Y,
Vcei=4.5V to 5.5V - - 0-3VCC(A) V
vccolfl.zl\(/)?gﬁbv[ﬂ Veeo-0.1 i i v
HIGH-level lo=-6mA; Vcco=1.4V 1.0 - - V
output VoH Vi=ViH |o:-8mA; Vceo=1.65V 1.2 - - V
voltage lo=-12mA; Vcco=2.3V 1.9 - - \Y
|o=-24mA; Vcco=3.0V 2.4 - - V
|o=-32mA; Vcco=4.5V 3.8 - - V
10=100UA,;
Vceo=1.2V to 4.5V i i 0.1 M
LOW-level 10=6MA; Vcco=1.4V - - 0.3 v
output Vou ViVl T 8 mA: Veeo=1.65V - - 0.45 Y,
voltage
|o=12mA; Vcco=2.3V - - 0.3 V
|o=24mA; Vceo=3.0V - - 0.55 V
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Tab: 835-12-B4 Number:AiP74LVC/LVCHS8T245-AX-LJ-BO76EN
| 10=32MA; Vcco=4.5V - - 055 v
input — o _
leakage L DIR, OE input;V=0V or 5.5V, ) ) " UA
current Vcei=1.2V to 5.5V
V=0.49V; Vcci=1.4V 15 - - uA
bus hold V=0.58V; V¢ i=1.65V 25 - - uA
LOW lss. | AorBport!! | V=0.70V; Vcei=2.3V 45 - - uA
current V=0.80V; Vcci=3.0V 100 - - uA
V=1.35V; Vcci=4.5V 100 - - uA
V=0.91V; Vcci=1.4V -15 - - uA
bus hold V=1.07V; Vcci=1.65V -25 - - uA
HIGH leun | AorBportll | V=1.70V; Vcci=2.3V -45 - - uA
current V=2.00V; Vcei=3.0V -100 - - uA
V=3.15V; Vcci=4.5V -100 - - uA
Veei=1.6V 125 - - UuA
btsowd N orE Vee=1.95V 200 - - uA
or —
overdrive IBHLO port[l][g] Vcei=2.7V 300 - - uA
current VCC|:3.6V 500 - - UA
Veei=5.5V 900 - - UA
Veei=1.6V -125 - - UA
bllfl gﬂd AorB Veei=1.95V -200 - - UA
or —
overdrive IBHHO port[l][g] VCC|—2.7V -300 - - uA
Current VCCI=3.6V ‘500 - - UA
Vcc|=5.5V -900 - - UA
A or B port; Vo=0V or Vcco;
Veco=1.2V to 5.5V - - +2 uA
) suspend mode A port;
OFF-state Vo=0V or Vcco; Vegn)=5.5V; - - 2 uA
output loz —\I2]
current Ve =0V
suspend mode B port;
Vo=0V or Vcco; Veen)y=0V; - - + UA
Vee@)=5.5VH
A port; V| or Vo=0V to 5.5V;
4 Veew)=0V; - - 2 uA
pf;"g’ﬁ; %ﬁ | Veee=1.2V to 5.5V
curre?lt OFF B port; V, or Vo=0V to 5.5V,
Veer)=0V; - - 2 uA
Vcc(A)=l.2V to 5.5V
A port; Vcen),Veee)=1.2V to ) i 15 UA
V=0V or 5.5V
Ve Vcen)=5.5V;Veer)=0V - - 15 uA
10=0A™ | Vcea)=0V;Veee)=5.5V -2 - ] UA
supply lec B port; VCC‘A”VECS}:LN 0 - - 15 uA
current V=0V or :
e Vee@)=0V;Veen)=5.5V -2 - - uA
Vccer; 10=0A
Vcee)=5.5V;Veea)=0V - - 15 uA
A plus B port
V VvV =1.2Vt
(iccytlecm); ce®) gcés)/ ° - - 25 uA
|o=0A; )
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Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

V=0V or
Ve
DIRand OE input;
DIR or OE
input at Vcca)-0.6V; - - 50 UA
A port at Vcea) Or
. GND;
additional Vper m\p/)ut; B port=open
supply Alcc C:CéAg)'V ig(B) A port;
current 5 5\ A port at Vcep)-0.6V; i i 50 JA
' DIR at Vcc(/_\);
B port=open!¥
B port;
B port at Vcce)-0.6V;
DIR at GND: - : 50 UA
A port=open!¥l
Note:

[1] Vcar is the supply voltage associated with the data input port.
[2] Vcco is the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least Ignio/lsHHo When the input

is in the range V. to V.
[4] For non bus hold parts only (AiP74LVC8T245).

3.3.3+ DC Characteristics 3
(Tamb=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter | Symbol Conditions Min. Typ. Max. Unit
Vcc|=1.2V 0.8Vcc| - - V
Vcei=1.4V to 1.95V 0.65Vcci - - V
data input!!! Vcei=2.3V to 2.7V 1.7 - - \Y,
Vcei=3.0V to 3.6V 2.0 - - V
H'?f'%‘&f"e' Vi Veo=45V 1055V | 0.7Vea | - - Y,
voltage Vcei=1.2V 0.8Vcc(A) - - V
_ Vee=14V 1o 1.95V | 0.65Vccpy | - - v
DIR, OE Veer=2.3V 0 2.7V 1.7 - - ;
input Vear=3.0V to 3.6V 2.0 i i Y,
Vcei=4.5V to 5.5V 0.7Vcea) - - V
Vcei=1.2V - - 0.2Vcai V
Vcei=1.4V to 1.95V - - 0.35Vcce Vv
data inputt™ Vcei=2.3V t0 2.7V - - 0.7 \%
Vcei=3.0V to 3.6V - - 0.8 V
LOW "‘i"e' v Veoi=4.5V to0 5.5V - = [ 03Vea | V
V'Or]?a”ge - Vear=1.2V i C [ 02Veew |V
_ Vcei=1.4V to 1.95V - - 1 0.35Veeny |V
DIR, OF Vear=2.3V t0 2.7V : : 0.7 v
nput Vear=3.0V 1o 3.6V i i 0.8 v
Vcei=4.5V to 5.5V - - 0-3VCC(A) V
HIGH-level VoH Vi=ViH |o=-1OOUA; Vceco-0.1 - - V
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Tab: 835-12-B4 Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

output Veco=1.2V to 4.5VF
voltage lo=-6MA; Vcco=1.4V 1.0 - V]
|o=-8mA; Vceco=1.65V 1.2 N V
|o=-12mA; Vceco=2.3V 1.9 N V
|o:-24mA; Vceco=3.0V 2.4 - V
10=-32mA; Vcco=4.5V 3.8 - \YJ
10=100UA;
Veco=1.2V to 4.5V i 0.1 M
LOW-level |o:6mA; Vceo=1.4V - 0.3 V
output VoL VI:VIL[Z] lo=8mA; Vcco=1.65V - 0.45 Vv
voltage lo=12mA; Vcco=2.3V - 0.3 Vv
|o:24mA; Vceo=3.0V - 0.55 Vv
|o:32mA; Vcco=4.5V - 0.55 V
input —
leakage L DIR, OE input;V,=0V or 5.5V; \ +0 UA
current Vcei=1.2V to 5.5V
V1=0.49V; Vcci=1.4V 10 - UA
bus hold V=0.58V; Vcci=1.65V 20 - uA
LOW len. | AorBportt | V=0.70V: Vcei=2.3V 45 - uA
current V=0.80V; Vcei=3.0V 80 - uA
V=1.35V; Vcci=4.5V 100 - UuA
V=0.91V; Vcci=1.4V -10 - uA
bus hold V=1.07V; Vcei=1.65V -20 - UA
HIGH lgHH AorBport! | V,=1.70V; Vcei=2.3V -45 - UA
current Vi=2.00V; Vcei=3.0V -80 - uA
V=3.15V; Vcci=4.5V -100 - UA
Vce=1.6V 125 - uA
bus hold Vea=1.95V 200 - uA
A R Y ;) i Vee=2.7V 300 i uA
current Vcc|=3.6V 500 - uA
Vcc|=5.5V 900 - uA
Vcc|=1.6V -125 - uA
bus hold Veai=1.95V -200 - uA
current Vcc|=3.6V -500 - uA
Vcei=5.5V -900 - uA
Ao | - a0 |
nd m A X
OFF-state Vo0V 0 Vocor s/cc(i?:rté.w; : 40 | uA
output loz N, —ovi2
current CE(B)
suspend mode B port;
Vo=0V or Vcco; Veen)=0V; - +H0 uA
Veee)=5.5V?
A port; V) or Vo=0V to 5.5V;
power-off Veew=0V; . +10 UA
'(‘;j‘r‘;zglf lorr Veem=1.2V to 5.5V
B port; V) or Vo=0V to 5.5V; - +0 uA
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Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

Tab: 835-12-B4

Veer)=0V;
Vcemy=1.2V to 5.5V
A port; Vcen),Veee)=1.2V to ) 20 UA
V=0V or 5.5V
Veer; Vee)=5.5V;Veee) =0V - 20 uA
lo=0AM Veerw)=0V;Veee)=5.5V -4 - uA
Veca) Veee=1.2V 1o
| B port; ce® g%‘i} - 20 UA
supply V=0V or —- _
current lcc Veer: 10=0A Vcee=0V;Vcepn)=5.5V -4 - UA
Vce@e)=5.5V;Veca)=0V - 20 uA
A plus B port
+1 ;
(ICC:?)):O,CA\C-(B)), Veen Vee=1.2V to ] 20 A
V=0V or 5.5V
Vel
DIRand OE input;
DIR orOE
input at Vcca)-0.6V; - 75 UA
A port at Ve or
Ut GND;
additional Vper 'n\F/)u ' B port=open
supply Alcc C:CéA())’V ?[S(B) A port;
current 5 2y, A port at Vcea)-0.6V; i 75 UA
) DIR at Vccay,
B port=open!’!
B port;
B port at Vec@)-0.6V; i
DIR at GND; = uA
A port=open!¥l
Note:

[1] Vcce is the supply voltage associated with the data input port.
[2] Vcco is the supply voltage associated with the output port.

[3] To guarantee the node switches, an external driver must source/sink at least lznio/lsHHo When the input

is in the range V. to V.
[4] For non bus hold parts only (AiP74LVC8T245).
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Wuxi I-CORE Electronics Co., Ltd.

Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

Tab: 835-12-B4

3.3.4. DC Characteristics 1

(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Vee)
Parameter | Symbol | Conditions | 1.5vV#0.1V | 1.8V#).15V | 2.5V#).2V 3.3V#).3V 5.0V#).5V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Vcc(A)=l.5ViO.1V
propagation An to Bn - 17.6 - 15.3 - 13.1 - 12.5 - 12.5 ns
tpLH, tPHL
delay Bn to An - 17.5 - 16.3 - 15.2 - 14.4 - 138 | ns
. . OEto An - 29.1 - 29.1 - 29.1 - 29.1 - 291 | ns
disable time | tpLz, tPHz —
OEto Bn - 36.4 - 34.5 - 17.3 - 15.5 - 13.6 ns
_ OEto An - 33.6 - 33.6 - 33.6 p 33.6 - 336 | ns
enable time | tpzL, tpzn —
OEto Bn - 37.3 - 35.5 - 18.2 - 15.5 - 145 ns
Vcc(A)=l.8ViO.15V
propagation An to Bn - 16.4 - 13.1 - 11.1 - 10.1 - 10.0 ns
del tpLH, tPHL
elay Bn to An - 15.2 - 12.7 - 11.4 - 10.6 - 10.1 ns
. _ OEto An - 29.1 - 28.9 - 28.7 - 28.5 - 284 | ns
disable time | tpLz, trHz —
OEto Bn - 36.4 - 32.9 - 15.5 - 14.5 - 13.0 ns
_ OEto An - 24.5 - 24.5 - 24.4 - 24.3 - 243 | ns
enable time | tpzL, tpzn —
OEto Bn - 35.5 - 34.5 - 18.2 - 14.2 - 135 ns
Vce=2.5V4).2V
propagation An to Bn - 15.3 - 11.9 - 9.2 - 8.2 - 7.6 ns
tpLH, tPHL
delay Bn to An - 13.0 A 10.6 - 8.9 - 7.9 - 7.1 ns
. _ OEto An - 10.9 - 10.9 - 10.9 - 10.9 - 109 | ns
disable time | tpLz, tpHz —
OEto Bn - 33.6 - 30.5 - 13.6 - 13.0 - 9.9 ns
_ OEto An - | 155| - | 155 | - |155| - | 155 | - | 155 | ns
enable time | tpzL, tpzn —
OEto Bn - 33.6 - 29.5 - 15.9 - 12.3 - 10.0 ns
Veen=3.3V4.3V
propagation An to Bn - 14.6 - 11.2 - 8.1 - 7.0 - 6.5 ns
tpLH, tPHL
delay Bn to An - 12.3 - 9.8 - 7.9 - 6.8 - 6.0 ns
) _ OEto An - 10.9 - 10.9 - 10.9 - 10.9 - 109 | ns
disable time | tpLz, trHz —
OEto Bn - 30.9 - 28.2 - 13.2 - 11.4 - 9.5 ns
. OEto An - 123 - |123| - |121| - |120| - | 120 ns
enable time | tpzL, tpzn ——
OEto Bn - 335 - 28.5 - 16.5 - 11.3 - 9.5 ns
Vcea=5.0V4.5V
propagaﬂon Anto Bn - 14.1 - 10.6 - 7.3 - 6.3 - 5.6 ns
dela tpLH, tPHL
y Bn to An - 12.3 - 9.5 - 7.4 - 6.3 - 55 ns
. . OEto An - 8.4 - 8.4 - 8.4 - 8.4 - 8.4 ns
disable time | tpLz, trHz —
OEto Bn - 325 - 29.5 - 12.3 - 10.9 - 8.9 ns
. OEto An - 9.7 - 9.7 - 9.7 - 9.7 - 9.7 ns
enable time | tpzL, trzH —
OEto Bn - 335 - 28.5 - 16.7 - 12.3 - 9.7 ns
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Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

Tab: 835-12-B4

3.3.5. DC Characteristics 2

(Tamp=-40°C to +125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Vee)
Parameter | Symbol | Conditions | 1.5vV#0.1V | 1.8V#).15V | 2.5V#).2V 3.3V#).3V 5.0V#).5V | Unit
Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
Vcc(A)=l.5ViO.1V
propagation An to Bn - 194 - 16.8 - 14.4 - 13.8 - 13.8 ns
teLH, tPHL
delay Bn to An - 19.2 - 17.9 - 16.7 - 15.8 - 152 | ns
OE - 32 - 32 - 32 - 32 - 32 ns
disable time | tpLz, tPHz (E to An
OEto Bn - 40 - 38 - 19 - 17 - 15 ns
. OEto An - 37 - 37 - 37 p 37 - 37 ns
enable time | tpzL, tpzn —
OEto Bn - 41 - 39 - 20 - 17 - 16 ns
Vcc(A)=l.8ViO.15V
propagation Anto Bn - 18 - 14.4 - 12.2 - 111 7 11 ns
del tpLH, tPHL
elay Bnto An - 16.7 - 14 - 125 - 11.7 - 11.1 ns
_ . OEto An - 32 - 31.8 - 31.6 - 31.3 - 31.2 | ns
disable time | tpLz, trHz —
OEto Bn - 40 - 36.2 - 17.1 - 16.0 - 14.3 ns
_ OEto An - 27 - 27 - 26.8 - 26.7 - 267 | ns
enable time | tpzL, tpzn —
OEto Bn - 39 - 38 - 20 - 15.6 - 14.8 ns
Vce=2.5V4).2V
propagation Anto Bn - 16.8 - 13.1 - 10.1 - 9 - 8.4 ns
teLH, tPHL
delay Bn to An - 14.3 A 11.7 - 9.8 - 8.7 - 7.8 ns
. . OEto An . 12 - 12 = 12 - 12 - 12 ns
disable time | tpLz, tpHz —
OEto Bn - 37 - 33.6 - 15 - 14.3 - 10.9 ns
. OEto An - 17 - 17 - 17 - 17 - 17 ns
enable time | tpzL, tpzn —
OEto Bn - 37 - 325 - 17.5 - 135 - 11 ns
Veen=3.3V4.3V
propagation An to Bn - 16.1 - 12.3 - 8.9 - 7.7 - 7.2 ns
trLH, tPHL
delay Bn to An - 135 - 10.8 - 8.7 - 75 - 6.6 ns
. . OEto An - 12 - 12 - 12 - 12 - 12 ns
disable time | tpLz, trHz —
OEto Bn - 34 - 31 - 14.5 - 125 - 10.4 ns
. OEto An - | 135 - |135| - |133| - |132| - | 132 ns
enable time | tpzL, trzn ——
OEto Bn - 36.8 - 31.4 - 18.1 - 12.4 - 10.5 ns
Vcea=5.0V4.5V
propagaﬂon Anto Bn - 15.5 - 11.7 - 8 - 6.9 - 6.2 ns
del tpLH, tPHL
glay Bn to An - 13.5 - 10.5 - 8.1 - 6.9 - 6 ns
. . OEto An - 9.2 - 9.2 - 9.2 - 9.2 - 9.2 ns
disable time | tpLz, trHz —
OEto Bn - 35.8 - 325 - 135 - 12 - 0.8 ns
. OEto An - 107 - |107]| - |107]| - |107] - |107 ] ns
enable time | tpzL, trzH —
OEto Bn - 36.8 - 31.4 - 18.4 - 135 - 10.7 ns
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Tab: 835-12-B4 Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

ll Wuxi I-CORE Electronics Co., Ltd.

4. Testing Circuit
4.1, AC Testing Waveforms

Vi
An, Bn input YPVM
GND
- < tpHL — < tpLH
VoH
Bn, An output VM

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

Figure 3. The data input (An, Bn) to output (Bn, An) propagation delay times

L \\

<—tpLz —

A

OE input 2
GND
tpzL |=—

Vceo
output
LOW-to-OFF ﬁ Vm
OFF-to-LOW Vy

E

VoL
< tpHz— < tpzH —
VoH \
output Vy
HIGH-to-OFF Z Vi
OFF-to-HIGH /
GND
outputs outputs e Outputs
enabled disabled enabled

VoL and Von are typical output voltage levels that occur with the output load.
Figure 4. Enable and disable times

4.2. Measurement Points

Supply voltage Inputt! Output@
Vce@a),Veee) Vm Vm Vx Vy
1.2V to 1.6V 0.5Vcal 0.5Vcco Vo,L+0.1V Von-0.1V
1.65Vto 2.7V 0.5Vcal 0.5Vcco Vor+0.15V Vor-0.15V
3.0Vto 5.5V 0.5Vcc 0.5Vceo Vo,L+0.3V Von-0.3V

Note:
[1] Vcar is the supply voltage associated with the data input port.
[2] Vcco is the supply voltage associated with the output port.
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4.3, AC Testing Circuit

VI 50 %\ /
negative
pulse VM VM
10 %
ov
— ‘[f L— — tr -—
— -] tr ‘4— — - tf |-—
Vi
" 90 %
positive
pulse Vi VM
o,
0V 10 % A N

a®

Figure 5. Load circuitry for switching times

Definitions for test circuit:

Ri=Load resistance.

C.=Load capacitance including jig and probe capacitance.
Rr=Termination resistance.

Vexr=External voltage for measuring switching times.

4.4, Test Data

Supply voltage Input Load VExT
Veen),Vece) Vit AYAVE] CL RL tpLH, tPHL tezn, tez | teze, tpLzl®
1.2V to 5.5V Vcal <1.0ns/V | 15pF 2kQ open GND 2Vceo
Note:

[1] Vcal is the supply voltage associated with the data input port.
[2] dV/dt>1.0V/ns.
[3] Vcceo is the supply voltage associated with the output port.
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Tab: 835-12-B4

Number:AiP74LVC/LVCH8T245-AX-LJ-BO76EN

5. Characteristic Curve

14

tpHL
(ns)
12 )
|—
— | @)
8 __,_...--——--"'"""'_-'. @ |
(4)
6 — (6)
|
4
2

0 5 10 15 20 25 30 35
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a. HIGH to LOW propagation delay (A to B)

14
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8

0 5 10 15 20 25 35

30
Ci (pF)
c. HIGH to LOW propagation delay (B to A)
Note: (1) Vcee)=1.2V.
(2) Veee)=1.5V.
(3) Vcee=1.8V.
(4) vee@)=2.5V.
(5) Vcee)=3.3V.
(6) Vce)=5.0V.
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b. LOW to HIGH propagation delay (A to B)
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(ns)12
L
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6
4
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d. LOW to HIGH propagation delay (B to A)

Figure 6. Typical propagation delay versus load capacitance; Tamv=25C;Vcea=1.2V
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Tah: 835-12-B4
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Note: (1) Vcer)=1.2V.
(2) Vcee=1.5V.
(3) Vce=1.8V.
(4) vee@)=2.5V.
(5) Vcee)y=3.3V.
(6) Vcee)y=5.0V.
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Figure 7. Typical propagation delay versus load capacitance; Tamv=25C;Vccea=1.5V
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Tah: 835-12-B4
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d. LOW to HIGH propagation delay (B to A)

Figure 8. Typical propagation delay versus load capacitance; Tamb=25"C;Vccn)=1.8V
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Figure 9. Typical propagation delay versus load capacitance; Tamv=25C;Vccea)=2.5V
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Figure 10. Typical propagation delay versus load capacitance; Tamb=25C;Vcea)=3.3V
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a. HIGH to LOW propagation delay (A to B)
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c. HIGH to LOW propagation delay (B to A)
Note: (1) Vcee)=1.2V.
(2) Vece)=1.5V.
(3) Vcee)=1.8V.
(4) vee@)=2.5V.
(5) Vcee)=3.3V.
(6) Vcee)=5.0V.
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b. LOW to HIGH propagation delay (A to B)
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d. LOW to HIGH propagation delay (B to A)

Figure 11. Typical propagation delay versus load capacitance; Tamb=25C;Vcea)=5.0V
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6. Typical Application Circuit And Application Note
6.1, Application Circuit 1

The circuit given in Figure 12 is an example of the AiP74LVC8T245; AiP74LVCHB8T245 being used in
an unidirectional logic level-shifting application.

Vet Vee2
| Veen) VeeB) |
Veet GND| ajp74LvcsT245 |DIR Voo
AIP74LVCH8T245
An Bn
OE
77
system-1 system-2

Schematic given for one channel.
Figure 12. Unidirectional logic level-shifting application

Description unidirectional logic level-shifting application

Name Function Description
Ve Ve supply voltage of system-1 (1.2V to 5.5V)
GND GND device GND
A ouT output level depends on VCCL1 voltage
B IN input threshold value depends on VCC2 voltage
DIR DIR the GND (LOW level) determines B port to A port direction
Veem) Ve supply voltage of system-2 (1.2V to 5.5V)
OE OE The GND (LOW level) enables the output ports
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6.2 Application Circuit 2

Figure 13 shows the AIiP74LVC8T245; AiP74LVCH8T245 being used in a bidirectional logic
level-shifting application.

Vet Vet Veez Veez
| | Veea) Vees) | |
1/0-1 1/0-2
4_‘ [PuLL-uPDOWN] GND| aip7aLvesT245 |DIR [ PuLL-UP/DOWN | |_D_

AiIP7T4LVCH8T245
A B
OE
o ]
DIR CTRL
/J_/ 77 /_J7
system-1 system-2

Schematic given for one channel.
Pull-up or pull-down only needed for AiP74LVC8T245.
Figure 13. Bidirectional logic level-shifting application

The following table gives a sequence that will illustrate data transmission from system-1 to system-2 and
then from system-2 to system-1.

State | DIR CTRL OE 1/0-1 1/0-2 Description

1 H L output input system-1 data to system-2
system-2 is getting ready to send
data to system-1. 1/0-1 and

2 H H z z 1/0-2 are disabled. The bus-line
state depends on bus hold.
DIR bit is set LOW. 1/0-1 and
1/0-2 still are disabled. The

3 L H z z bus-line state depends on bus
hold.

4 L L input output system-2 data to system-1

Note:H = HIGH voltage level; L = LOW voltage level; Z = high-impedance OFF-state.

6.3, Power-up considerations

The device is designed such that no special power-up sequence is required other than GND being applied
first.

Typical total supply current (Icciay*tlcce))

Vcen) Vece B2 72
ov 1.8V 2.5V 3.3V 5.0V

ov 0 <1 <1 <1 <1 uA
1.8V <1 <2 <2 <2 2 UA
2.5V <1 <2 <2 <2 <2 UA
3.3V <1 <2 <2 <2 <2 UA
5.0V <1 2 <2 <2 <2 UA
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7. Package Information
7.1, TSSOP24
P—D,{
|
Inininininininininininii] § ¢ {g% =

TM A2

mm
O
e b
Dimensions (mm)
Symbol -
y Min. Max.
A - 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
7.70 7.90
E 6.20 6.60
El 4.30 4.50
e 0.65
0.45 0.75
0 0° 8°
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7.2~ DHVQFN24

o
@ D [BleeeBIC[2[E]
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| U UlU U e
24 | 13 — ‘ C 2
1 _ 4 _ Ly 4= - + - - ——[3
R ‘ T ‘ ne/y S
| alalalalalliNNaNa¥amy
QQOOQC " 11 10 9 8 7 Lej 4 3 2 ;(\
b(24%) 3
TOP VIEW BOTTOM VIEW =
1
MM#
SIDE VIEW
Dimensions (mm)
Symbol -
y Min. Max.
A 0.80 1.00
Al 0.00 0.05
A2 0.60 0.70
A3 0.20
D 5.40 5.60
E 3.40 3.60
e 0.50
el 1.50
b 0.18 0.30
L 0.30 0.50
D1 3.95 4.25
El 1.95 2.25
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8. Statements And Notes
8.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | ! Hexaval Polybro .

Lead ) . Butylbe 9. B

and y and lurg ent Polybro | minate | Dibutyl nzyl Ellﬁ € | Diisobu
Part name mercur and .| chromiu | minated | d phthala phthala ?’ |yl

lead |y cadmi oy biphenyl | biphen | t€ te yhth |a | phthala

compo | compo | UM compoun| s yl phthala |

unds | unds comp =y ethers e

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 0] o O O O
installed

o: Indicates that the content of hazardous substances or elements in the detection limit

. of the following the SJ/T11363-2006 standard.

explanation

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

Standard limit requirements.
8.2, 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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