TOSHIBA TC7MPH3125FK/FTG

TC7MPH3125FK, TC7MPH3125FTG

Low Voltage/Low Power 2-Bit x 2 Dual Supply Bus Transceiver with Bushold

The TCTMPH3125FK/FTG is a dual supply, advanced
high-speed CMOS 4-bit dual supply voltage interface bus TC7MP3125FK
transceiver fabricated with silicon gate CMOS technology.

Designed for use as an interface between a 1.2-V, 1.5-V, 1.8-V,
or 2.5-V bus and a 1.8-V, 2.5-V or 3.6-V bus in mixed 1.2-V, 1.5-V,
1.8-V or 2.5-V/1.8-V, 2.5-V or 3.6-V supply systems.

The A-port interfaces with the 1.2-V, 1.5-V, 1.8-V or 2.5-V bus,
the B-port with the 1.8-V, 2.5-V, 3.3-V bus.

The direction of data transmission is determined by the level of
the DIR input. The enable input (OE) can be used to disable the
device so that the buses are effectively isolated. The bus of a B

VSSOP16-P-0030-0.50

bus side at floating state is maintained in an appropriate logic TC7MP3125FTG

level due to a bushold circuit to a B bus. Morgver, the bushold
circuit which is added to a B bus is off when OE is low.

All inputs are equipped with protection circuits against static
discharge or transient excess voltage.
Features

e Bidirectional interface between 1.2-V and 1.8-V, 1.2-V and VQON16-P-0303-0.50
2.5-V, 1.2-V and 3.3-V, 1.5-V and 2.5-V, 1.5-V and 3.3-V, 1.8-V Weight
and 2.5-V, 1.8-V and 3.3-V or 2.5-V and 3.3-V buses. VSSOP16-P-0030-0.50: 0.02 g (typ.)
e High-speed operation: tpd = 6.8 ns (max) (Vcca=2.5+0.2V, VQON16-P-0303-0.50: 0.013 g (typ.)
VceB=3.3£0.3V)
tpd = 8.9 ns (max) (Vcca=1.8£0.15V,VccB=3.3£0.3V)
tpd = 10.3 ns (max) (Vcca=1.5+0.1V,VccB=3.3+£0.3V)
tpd = 61 ns (max) (Vcca=1.2+0.1V,VccB=38.3+£0.3V)
tpd = 9.5 ns (max) (Vcca=1.8+0.15V,VccB=2.5+0.2V)
tpd = 10.8 ns (max) (Vcca=1.5+0.15V, VeeB=2.5+0.2 V)
tpd = 60 ns (max) Vcca=1.2+0.15V,VccB=2.5+£0.2V)
tpd = 58 ns (max) (Vcca=1.2+0.1V,VccB=1.8+0.15V)
e Output current: IoH/IOL = +12 mA (min) (Vcc=3.0V)
IoH/IOL = +9mA (min) (Vcc=2.3 V)
IoH/IOL = #3 mA (min) (V¢oc = 1.65 V)
TIoH/I0L = #1mA (min) (Vec=1.4V)
e Latch-up performance: 300 mA

e ESD performance: Machine model > £200 V
Human body model > +2000 V

e Ultra-small package: VSSOP (US16), VQON16

e Bushold circuit is build in only the B bus side. (Only in OE =“H”, a former state is maintained.)

e Low current consumption: Using the new circuit significantly reduces current consumption when OE =“H".
Suitable for battery-driven applications such as PDAs and cellular phones.

e TFloating A-bus and B-bus are permitted. (when OE =“H")
e 3.6-V tolerant function provided on A-bus terminal, DIR and OE terminal.

Note 1: Do not apply a signal to any bus pins when it is in the output mode. Damage may result.

Note: When mounting VQON package, the type of recommended flux is RA or RMA.
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TOSHIBA

TC7TMPH3125FK/FTG

Pin Assignment (top view)

Vcea

1DIR
2DIR
1A1
1A2
2A1
2A2

GND

K(VSSOP16-P-0030-0.50)

1 16
2 15
3 14
4 13
5 12
6 11
7 10
8 9

FTG (VQON16-P-0303-0.50)

1DIR Vcea Vece 10E
16 15 14

Vces
10E
20E
1B1
1B2
2B1

2B2

GND

Marking

IEC Logic Symbol

10E Lﬁeg
1DIR %3 EN1 (BA)
3 EN2 (AB)
oF —4 Ngs
SDIR %6 EN4 (BA)
6 EN5 (AB)
1A1 —:4 —|V1 < — B 11
> 2V j_
2A1 —: Va < jl 2B1
> 5V

7
2A2 —_——>

FTG (VQON16-P-0303-0.50)

2DIR 1 12 20E P 0 2 < Product Name
1Al 2 11 1B1
a3 10 1B2 g ot ok < Lot trace code
2A1 4 9 2B1
>
2A2 GND GND 2B2 1pin
Truth Table
Inputs Function Outputs Bushold Circuit
___ Bus Bus (B bus)
10E 1DIR 1A1-1A2 | 1B1-1B2
L L Output Input A=B OFF
L H Input Output = OFF
H X z z ON*
Inputs Function Outputs Bushold Circuit
— Bus Bus (B bus)
20E 2DIR 2A1-2A2 | 2B1-2B2
L L Output Input A=B OFF
L H Input Output = OFF
H X z z ON*

X: Don’t care

High impedance

*. Logic state just before becoming disable is maintained.
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TOSHIBA TC7MPH3125FK/FTG

Block Diagram

Logic
P level 1

oF —— > )] | joonverer: |

.....................................

1B1-2

Logic
P level 1

2 — kD | eomerer

2B1-2
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TOSHIBA TC7MPH3125FK/FTG

Absolute Maximum Ratings (Note 1)

Characteristics Symbol Rating Unit
Veea -0.5t04.6
Power supply voltage (Note 2) \%
Vces -05t04.6
DC input voltage
— VIN —-05t04.6 \Y
(DIR, OE)
-0.5t04.6 (Note 3)
Vijoa
DC bus I/0O voltage -0.5to Vcea + 0.5 (Note 4) \Y
V0B —-0.5to Vg + 0.5 (Note 4)
Input diode current lik -50 mA
Output diode current lijoK +50 (Note 5) mA
louTa 125
DC output current mA
louTtB +25
Icca +50
DC Vc/ground current per supply pin mA
lccB +50
Power dissipation Pp 180 mwW
Storage temperature Tstg —65 to 150 °C

Note 1: Exceeding any of the absolute maximum ratings, even briefly, lead to deterioration in IC performance or
even destruction.
Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly
even if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute
maximum ratings and the operating ranges.
Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
(“Handling Precautions”/“Derating Concept and Methods”) and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Note 2: Don’t supply a voltage to Vcci pin when Vcca is in the OFF state.
Note 3: Output in OFF state
Note 4: High or Low stats. loyT absolute maximum rating must be observed.

Note 5: VouT < GND, VouT > Vce
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Operating Ranges (Note 1)
Characteristics Symbol Rating Unit
Power supply voltage Vcea 1.1t02.7 v
(Note 2) Vces 1.65t0 3.6
Input voltage
— VIN 0to 3.6 \%
(DIR, OE)
0to 3.6 (Note 3)
Vijoa
Bus 1/0 voltage 0toVcea (Note 4) \Y
V0B 0toVces (Note 4)
+9 (Note 5)
louTa +3 (Note 6)
+1 (Note 7)
Output current mA
+12 (Note 8)
louTB +9 (Note 9)
+3 (Note 10)
Operating temperature Topr —40 to 85 °C
Input rise and fall time dt/dv 0to 10 (Note 11) ns/\V

Note 1:

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:
Note 10:
Note 11:

The operating ranges must be maintained to ensure the normal operation of the device. Unused inputs and
bus inputs must be tied to either VCC or GND. Please connect both bus inputs and the bus outputs with
VCC or GND when the I/O of the bus terminal changes by the function. In this case, please note that the

output is not short-circuited.
Don’t use in Vcca > VeeB
Output in OFF state

High or low state
Vcep=2.3102.7V
Vcece=1.65101.95V
Vcce=141t01.6V
Vcca=3.0to 3.6V
Vcca=23102.7V
Vcea=1.651t01.95V

VIN=0.8t02.0V,Vcca=25V,Vcecg=3.0V
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TOSHIBA TC7MPH3125FK/FTG

Electrical Characteristics

DC Characteristics (2.3V<Vcca<2.7V,2.7V<Vccg<3.6V)

Ta=-40to0 85°C

Characteristics Symbol Test Condition Vcea (V) | Vees (V) Unit
Min Max
ViHa |DIR, OE, An 231027 [ 27t03.6| 1.6 —
H-level input voltage \%
Vike |Bn 231027 | 271036 | 20 —
ViLa |DIR, OE, An 231027271036 — 0.7
L-level input voltage \
ViLs |Bn 231027 | 271036 | — 0.8
loHa = 100 A | 231027 | 2710 3.6 VCOCQ —
VOHA e
loHA =-9 MmA 2.3 2.7t03.6 1.7 —
H-level output voltage VIN=V|Hor V)L \
loHs =100 uA | 2.3102.7 | 2710 3.6 V%CZB _
Vo -
loHB=-12mA | 2.3t02.7 3.0 2.2 —
loLa =100 pA 23t02.7 | 2.7t03.6 — 0.2
VoLa
loLa=9 mA 2.3 27t036 | — 0.6
L-level output voltage VIN=VIHor VL \Y
loLg =100 pA | 2.3t027 | 271036 | — 0.2
VoLs
loLB =12 mA 23t02.7 3.0 — 0.55
VIN= V| or Vi
loza 231027 | 271036 | — | 20
Voutr=0to 3.6V
3-state output OFF state current A
VIN=VIH or VL
lozB 231027 271036 | — | 20
Vout=0t0 3.6V
Input leakage current IN |VIN(DIR, OE)=0t03.6V 231027 |27t036| — +1.0 pA
Bushold input minimum drive hold | | ViN=08V 231027 3.0 75 — A
current IHOLD H
ViN=2.0V 231027 3.0 -75 -
Bushold input over-drive current to . (Note 1)] 2.3t0 2.7 3.6 — 550 vA
change state (Note2)| 23t02.7 | 36 — | -850
loFF1 0 0 — 2.0
Power-off leakage current lorr2 | VIN. VouT=01t03.6 V 2.3t02.7 0 — 2.0 pA
loFF3 23to 2.7 Open — 2.0
VINA = Veca or GND
IccA 231027 | 271036 | — 2.0
VINB = Ve or GND
A
VINA = Vcca or GND
IccB 231027 | 27t036 | — 2.0
Quiescent supply current VinB = Vees or GND
lcca | Veca<(VIN, VouT)<£3.6V 23t02.7 | 27t03.6 — +2.0 A
0
lcce | VeeB £ (VIN, VouT) <3.6V 23t02.7 | 2.7t03.6 — +2.0
lcctB | VINB =VceB — 0.6 V per input 23t02.7 | 2.7t03.6 — 750.0 A
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.65V <Vcca<2.3V,2.7V<Vcee<3.6V)

- - Ta=-401085°C|
Characteristics Symbol Test Condition Vcea (V) | Vees (V) Unit
Min Max
Viia |DIR, OE, An 165102.3| 2.7103.6 ?/'65 |
H-level input voltage CCA \Y
Vike |Bn 165t023| 271036 | 20 —
Via |DIR, OE, An 165102.3| 271036 | — (\’/'35 x
L-level input voltage CCA \Y
Vit |Bn 1.65t02.3| 2.7t0 3.6 — 0.8
IoHA =100 pA [1.651t02.3| 2.7 t0 3.6 VCOCQ —
VoHA -
IOHA = -3 MA 165 |27t036]| 125 | —
H-level output voltage VIN=V|Hor VL \%
loHe = 100 uA [ 16510 23| 271036 | VOB |
Vo -
loHg=-12mA |1.65t02.3| 3.0 2.2 —
loLa=100 pA |1.65t02.3| 271036 | — 0.2
VoLa
loLA = 3 mA 165 |27t036| — 0.3
L-level output voltage VIN=V|Hor VL \%
loLg =100 yA [1.65t02.3| 271036 | — 0.2
VoLB
loLg=12mA [165t023| 3.0 — | 055
VIN=V|H or Vi
loza 165t023| 271036 | — | 20
Voutr=0t0o 3.6V
3-state output OFF state current pA
VIN=VH or Vi
lozB 1.651t02.3( 2.7t0 3.6 — +2.0
Vout=0to 3.6V
Input leakage current IN |VIN(DIR, OE)=0t03.6V 165t023[ 271036 | — | +1.0 | pA
Bushold input minimum drive hold | | VIN=0.8V 1651023 3.0 75 —
current IHOLD pA
VIN=2.0V 1651023 3.0 75 —
Bushold input over-drive current . (Note 1)|1.65t0 2.3 3.6 — 550 WA
to change state (Note 2)|1.65t02.3| 3.6 — | 80
loFF1 0 0 — 2.0
Power-off leakage current lorr2 | VIN, VouT=01t0 3.6V 1.65t02.3 0 — 2.0 pA
lOFF3 1.65t02.3| Open — 2.0
VINA = Vcca or GND
Icca 165t023| 271036 | — 2.0
VINB = Vces or GND
pA
VINA = Vcca or GND
Icc 165t23[27t036 | — 20
Quiescent supply current ViNB = VceB or GND
lcca | Veea < (VIN, VouT) <36V 1.65t02.3| 2.7t0 3.6 — +2.0 A
0
lcce | VeeB < (VIN, VouT) <36V 1.65t02.3| 2.7t0 3.6 — +2.0
lccTe | ViNg =Vecs - 0.6 Vperinput  |1.65t02.3| 271036 | — | 7500 | uA
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.4V<Vcca<1.65V,2.7V<Vcece<3.6V)

Ta =-40to 85°C
Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Visa |DIR, OE, An 14101.65) 271036 | 3207 |
H-level input voltage CCA \Y
Viis  |Bn 14t01.65|27t036 | 20 —
Viia |DIR, OE, An 1410165) 271036 | — |930>
L-level input voltage CCA \Y
Viis |Bn 14t0165[ 271036 | — 0.8
loHA =100 A 1.4 10 1.65| 2.7 t0 3.6 YCOCQ _
VOoHA :
IOHA = -1 MA 1.4 27t036]| 1.05 | —
H-level output voltage VIN=V|Hor VL \%
loms =100 A 1.4 0 1.65| 2.7 t0 3.6 YCOCE _
VoHB :
loHg=-12mA |1.4t01.65| 3.0 2.2 —
loLa=100pA [1.4t0165| 271036 | — 0.2
VoLa
loLaA=1mA 1.4 2.7t03.6 — 0.35
L-level output voltage VIN=V|Hor V)L \%
loLB=100 pA |1.4t01.65( 2.7t0 3.6 — 0.2
VoLs
loLg=12mA |1.4t0165| 3.0 — | 055
VIN = V|4 or VL
loza 14t0165[27t036 | — | +2.0
Vout=0t0 3.6V
3-state output OFF state current pA
VIN=VIH or V|
lozs 14t0165[27t036 | — | 20
Vout=0to 3.6V
Input leakage current IN |VIN(DIR, OE)=0t03.6V 14101.65(27t036 | — | +1.0 | pA
Bushold input minimum drive hold ViN=08V 1410 1.65 3.0 75 —
current liHoLD pA
VIN=2.0V 14t01.65| 3.0 -75 —
Bushold input over-drive current lob (Note 1) 1.4 10 1.65 3.6 — 550 WA
to change state (Note 2)|1.4t01.65| 36 — | 550
loFF 0 0 — 2.0
Power-off leakage current loee | VIN, VouT=01t03.6 V 1.4 t0 1.65 0 — 2.0 A
loFF 1.4t01.65| Open — 2.0
VINA =V or GND
lcca | AT YCCA 14t0165[27t036 | — 2.0
VINB = Ve or GND
pA
VINA = Vcca or GND
Icc 14t0165[ 271036 | — 2.0
Quiescent supply current VINB = VeeB or GND
lcca [Veea<(VIN, VouT)<3.6V 1.41t01.65( 2.7t0 3.6 — +2.0 A
w
lcce | VeeB < (VIN, VouT)<3.6V 1.4t01.65| 2.7t0 3.6 — +2.0
IlcctB | VINB =VceB — 0.6 V per input 1.4t01.65| 2.7t0 3.6 — 750.0 pA
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
8 2007-10-19

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6254205/TC7MPH3125FTG.html

TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.1 V<Vcca<1.4V,2.7V<Vccg<3.6V)

Ta=-401t0 85°C

Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Viia |DIR, OE, An 111014 | 271036 | Y| —
H-level input voltage CCA \
VIHB Bn 111014 | 2.7t03.6 2.0 —
, ViLa |DIR, OE, An 11t014 | 271036 | — ‘\)/'30 "
L-level input voltage CCA \Y
ViLs |Bn 11t01.4 | 27t036 | — 0.8
VOHA loHA=-100pA [ 11t01.4 | 2.7t0 3.6 YCOCQ —
H-I | I VIN =V, \Y \%
evel output voltage IN=VIHOMVIL Y 1515 =—100 pA | 1110 1.4 | 2710 3.6 YCOCZB —
VoHB .
loHB=-12mA | 1.1t0 1.4 3.0 22 —
VoLa loLa=100pA [ 1.1t014 |27t036 | — 0.2
VIN=ViHor V| |lorB=100pA [ 1.1to1.4 | 2.7t0 3.6 — 0.2 v
L-level output voltage VoLB
loB=12mA | 11t014 3.0 — 0.55
VIN=VIH or VL
loza 11t014 | 27t036 | — +2.0
Vout=0t0 3.6V
3-state output OFF state current pA
VIN=VIH or VL
loz 11t014 | 271036 | — 2.0
Vout=0t0 3.6V
Input leakage current IN |VIN(DIR, OE)=0t03.6V 111014 | 27t036| — | +1.0 | pA
Bushold input minimum drive hold | | ViN=08V 11t01.4 3.0 75 — A
current IHOLD w
ViN=20V 1.1t01.4 3.0 -75 —
Bushold input over-drive current oD (Note 1)[ 1.1t0 1.4 3.6 — 550 WA
to change state (Note 2)| 1.1 t0 1.4 3.6 - 550
loFF1 0 0 — 2.0
Power-off leakage current loer2 | VIN, VouT=01t03.6 V 11t01.4 0 — 2.0 HA
loFF3 11t01.4 | Open — 2.0
VINA = Vcca or GND
lcca 11t014 | 27t03.6 — 2.0
VINB = Ve or GND
pA
VINA = Vcca or GND
lcce 11t014 | 27t036 | — 2.0
Quiescent supply current VINB = Vces or GND
lcca |Veca<(VIN, VouT)<3.6V 11t01.4 |27t036 | — | 20
lcce  [Vces<(VIN, VouTt)<3.6V 11t014 | 27t036 | — 2.0 pA
lcctB | VINB=Vcca - 0.6V perinput 11t014|27t036 | — | 750.0
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.65V <Vcca<2.3V,23V<Vcce<2.7V)

Ta=-40to 85°C
Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Viia |DIR, OF, An 165t023| 231027 Q/'GSX _
H-level input voltage CCA \Y
Vike |Bn 165t23[ 231027 | 1.6 —
Via |DIR, OE, An 165t023| 231027 | — ‘\)/'35 x
L-level input voltage ccB \Y
ViLe |Bn 165t023| 231027 — 0.7
loHA =100 pA [1.65t02.3| 2.3t0 2.7 YCOCQ —
VoHA :
IOHA = -3 MA 165 |23t027]| 125 | —
H-level output voltage VIN=V|Hor VL \%
loHs = —100 uA [1.65102.3| 231027 \fcocg —
Vo :
lone=-9mA [1.65t023| 2.3 1.7 —
loLa=100 pA [1.65t02.3| 231027 | — 0.2
VoLa
IoLA = 3 mA 165 |23t027| — 0.3
L-level output voltage VIN=V|Hor VL \%
loLg =100 yA |1.65t02.3| 231027 | — 0.2
VoLB
loLg = 9MA 165t023| 2.3 — 0.6
VIN=VH or V|L
lozA 165t02.3[ 231027 | — | 20
Vouyr=0t0 3.6V
3-state output OFF state current HA
VIN=VIH or VL
lozs 165t02.3[ 231027 | — | +2.0
Vout=0t0 3.6V
Input leakage current IN |ViN(DIR, OE)=0t03.6V 165t23[23t027| — | +1.0 | pA
Bushold input minimum drive hold | | VIN=0.7V 165t02.3| 23 45 —
current IHOLD pA
ViN=1.6V 165t023| 2.3 -45 —
Bushold input over-drive current . (Note 1)|1.65t02.3 2.7 — 450 vA
to change state (Note 2)|1.65t023| 27 — | -a50
loFF 0 0 — 2.0
Power-off leakage current lorr | VIN, VouT=01t03.6V 1.65t02.3 0 — 2.0 uHA
loFF 1.65t02.3( Open — 2.0
VINA = Vcca or GND
IccA 165t02.3| 231027 | — 2.0
VINB = Vce or GND
uHA
VINA = Vcca or GND
Quiescent supply current lccB 1.65t02.3( 2.3t02.7 — 2.0
VINB = Ve or GND
lcca | Veea < (VIN, VouT) <36V 1.65t02.3| 2.3t0 2.7 — +2.0 A
o
lcce | Vees < (VIN, VouT) <£3.6V 1.65t02.3| 2.3t02.7 — +2.0
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.4V<Vcca<1.65V,2.3V<Vcce<2.7V)

Ta=-40to 85°C
Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Viia |DIR, OF, An 1410165| 231027 Q/'GSX _
H-level input voltage CCA \Y
Vike |Bn 141t01.65| 231027 | 1.6 —
Via |DIR, OE, An 1410165| 231027 | — ‘\)/'30 x
L-level input voltage CCA \Y
ViLe |Bn 141t01.65| 231027 | — 0.7
loHA =—100 pA (1.4 t0 1.65| 2.3t0 2.7 YCOCQ —
VoHA :
loHa=-1mA 14 23t02.7 | 1.05 —
H-level output voltage VIN=V|Hor VL \%
loHB =—100 pA (1.4 t0 1.65| 2.3t0 2.7 \f%cg —
Vo :
lone=-9mA |14to165| 2.3 17 —
loLaA=100 pA |1.4t01.65| 2.3t02.7 — 0.2
VoLa
IoLA = 1 mA 1.4 231027 — | 035
L-level output voltage VIN=V|Hor VL \%
loLg =100 pA |1.4t01.65| 231027 | — 0.2
VoLB
loLg = 9MA 14t01.65| 2.3 — 0.6
VIN=V|Hor Vi
lozA 141t01.65[ 231027 | — | +2.0
Vouyr=0t0 3.6V
3-state output OFF state current HA
VIN=VIH or VL
lozB 141t01.65[ 231027 | — | +2.0
Vout=0t0 3.6V
Input leakage current IN |ViN(DIR, OE)=0t03.6V 14t01.65[ 231027 | — | +1.0 | pA
Bushold input minimum drive hold | | VIN=0.7V 14t01.65| 23 45 —
current IHOLD pA
ViN=1.6V 14t0165| 2.3 -45 —
Bushold input over-drive current . (Note 1)|1.4 to 1.65 2.7 — 450 vA
to change state (Note 2)|1.4t01.65| 27 — | 450
loFF1 0 0 — 2.0
Power-off leakage current lorr2 |VIN, VouT=01t03.6V 1.4t0 1.65 0 — 2.0 A
loFF3 1.4t0 1.65( Open — 2.0
VINA = Vcca or GND
IccA 141t01.65| 231027 | — 2.0
VINB = Vce or GND
uHA
VINA = Vcca or GND
Quiescent supply current lccB 141t01.65( 2.3t02.7 — 2.0
VINB = Ve or GND
lcca | Veea < (VIN, VouT) <36V 141t01.65( 2.3t02.7 — +2.0 A
o
lcce | Vee < (VIN, VouT) <36V 141t01.65( 2.3t02.7 — +2.0
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.1 V<Vcca<1.4V,23V<Vccg<2.7V)

Ta=-401t0 85°C

Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Viia |DIR, OE, An 111014 | 231027 | S|
H-level input voltage CCA \Y
Viie [Bn 11to14 | 23t027 | 16 —
. ViLa |DIR, OE, An 11t01.4 | 231027 | — ‘\)/'SOX
L-level input voltage CCA \Y
Vi, |Bn 11to1.4 | 231027 | — 0.7
VoHA loHa =100 pA | 111014 | 231027 | YO%A | —
H-I | output volt VIN =V, \Y \%
evel output voltage IN=VIHOMVIL |y e 100 A | 1110 1.4 | 2310 2.7 Y%Cg _
VoHB .
loHB=-9mA | 1.1t0 1.4 2.3 1.7 —
VoLa loLa=100pA | 1.1t014 |23t027 | — 0.2
L-level output voltage v VIN=ViHorV|_ [log=100pA [ 11t01.4 | 231027 | — 0.2 v
oLB
loLB =9 mA 1.1t01.4 23 — 0.6
VIN=VIH or VL
loza 11t01.4 | 23t027 | — 2.0
Vout=0t0 3.6V
3-state output OFF state current pA
VIN=ViHorV|L
loz 11t014 | 23t027 | — 2.0
Vout=0t0 3.6V
Input leakage current IN |VIN(DIR, OE)=0t03.6V 111014 | 231027 | — | +1.0 | pA
Bushold input minimum drive hold | ViN=0.7V 11t01.4 23 45 — A
current IHOLD w
ViN=1.6V 1.1t01.4 2.3 -45 —
Bushold input over-drive current oD (Note 1)| 1.1t0 1.4 27 — 450 WA
to change state (Note2)| 1.1t01.4 | 2.7 — | -450
loFF1 0 0 — 2.0
Power-off leakage current loer2 | VIN, VouT=01t03.6 V 11t01.4 0 — 2.0 pA
loFF3 11t01.4 | Open — 2.0
VINA = Vcca or GND
lcca 11t01.4 | 23t02.7 — 2.0
VINB = Vces or GND
pA
VINA = Vcca or GND
Quiescent supply current lccs 11t01.4 | 231027 — 2.0
VINB = Ve or GND
lcca |Veca<(VIN, VouT)<3.6V 11t014 | 23t027 | — | 20 A
o
lcce  [Vces<(VIN, VouT)<3.6V 11t014 | 231027 | — 2.0
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
12 2007-10-19

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6254205/TC7MPH3125FTG.html

TOSHIBA TC7MPH3125FK/FTG

DC Characteristics (1.1 V<Vcca<1.4V,1.65V<Vcc<2.3V)

o Ta =-40 to 85°C
Characteristics Symbol Test Condition Veea (V) | Vees (V) Unit
Min Max
Viha |DIR, OE, An 11t01.4 [1.65102.3 Sfé’AXB _
H-level input voltage \%
0.65 x
\Y Bn 11t01.4 (1.65t02.3 —
IHB Ve
Viia |DIR, OE, An 11t01.4 [165t023] — ‘\)/'(3:2:
L-level input voltage \%
0.35 x
V| Bn 11t01.4 [1.65t02.3| —
ILB Vees
VOHA loHA=-100 pA | 1.1t0 1.4 |1.65t0 2.3 YCOCQ —
H-level output voltage VIN=V|Hor VL loHg =100 pA | 1110 1.4 [1.65t02.3 YCOCS L \%
VoHB :
lone=-3mA |11to14| 1.65 125 | —
VoLA loLa=100pA | 11t01.4 [165t023| — 0.2
L-level output voltage v ViIN=VIiHorV|_|lorg=100pA | 1.1t01.4 |1.65t02.3| — 0.2 \%
oLB
loLg = 3 mA 11to14 | 165 — 0.3
VIN=V|Hor V|
loza 11t014 [1.65t02.3| — | 2.0
Vout=0t0 3.6V
3-state output OFF state current pA
VIN=VIH or V|L
loze 11t014 (1651023 — | +2.0
Vout=0t0 3.6V
Input leakage current N |VIN(DIR, OE)=0t03.6V 111014 (1651023 — | +1.0 | pA
Bushold input minimum drive hold ViN=0.58V 1.1t01.4 1.65 20 —
current iHoLD
ViN=1.07V 11t01.4 1.65 -20 —
Bushold input over-drive current lop (Note 1)] 1.1t0 1.4 1.95 — 300
to change state (Note2)| 1.1t01.4 | 1.95 — | -300
loFF1 0 0 — 2.0
Power-off leakage current lorr2 | VIN, VouT=0t03.6 V 11t01.4 0 — 2.0 pA
loFF3 11t01.4 Open — 2.0
VINA = Vcca or GND
IccA 11t01.4 [165t02.3] — 2.0
VINB = Ve or GND
pA
VINA = Vcea or GND
Quiescent supply current IccB 11t01.4 [1.65t02.3| — 2.0
VINB = Ve or GND
lcca |Veca<(VIN, VouT) <36V 11t01.4 [1.65t02.3| — +2.0 A
0
lcce | VeeB £ (VIN, VouT) £3.6V 11t014 (1.65t02.3| — +2.0
Note 1: An external driver must source at least the specified current to switch from LOW-to-HIGH.
Note 2: An external driver must sink at least the specified current to switch from HIGH-to-LOW.
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TOSHIBA TC7MPH3125FK/FTG

AC Characteristics (Ta =-40 to 85°C, Input: t, = tf= 2.0 ns)
Vecca=25+£0.2V,Vceg=3.3£0.3V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time tpLH
Figure 1, Figure 2 1.0 5.4
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 8.4 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 6.7
(OE — An) tpHz
Propagation delay time tpLH
Figure 1, Figure 2 1.0 6.8
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 8.7 ns
(OE — Bn) tpzH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 3.9
(OE —Bn) tpHz
tosLH
Output to output skew (Note)[ — 0.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = ltpLHm — tpLHnl, tosHL = |tpHLm — tpHLnl)

Vcca=1.8+0.15V,Vccg=3.31+£0.3V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
P Figure 1, Figure 2 10 | 89
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 13.4 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 10.9
(OE — An) tpHz
Propagation delay time tpLH
Figure 1, Figure 2 1.0 7.8
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 10.7 ns
(OE — Bn) tpzH
3-state output disable time tpLZ
— Figure 1, Figure 3 1.0 5.2
(OE —Bn) tpHZ
tosLH
Output to output skew (Note) [ — 0.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = ItpLHm — tpLHnl, tosHL = [tpHLm — tpHLnl)
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TOSHIBA TC7MPH3125FK/FTG

Vcca=15+£01V,Vccg=3.3£0.3V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
Figure 1, Figure 2 1.0 10.3
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 18.5 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 13.0
(OE — An) tpHZ
Propagation delay time tpLH
Figure 1, Figure 2 1.0 8.6
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 14.3 ns
(OE — Bn) tpzH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 6.6
(OE —Bn) tpHz
tosLH
Output to output skew (Note)| — 1.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = ltpLHm — tpLHnl, tosHL = |tpHLm — tpHLnl)

Veea=12+£01V,Vecg=3.3+£03V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
P Figure 1, Figure 2 10 | o1
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 95 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 44
(OE — An) tpHZ
Propagation delay time toLH
Figure 1, Figure 2 1.0 22
(An — Bn) tpHL
3-state output enable time tpzL
_ Figure 1, Figure 3 1.0 52 ns
(OE — Bn) tpzH
3-state output disable time tpLZ
— Figure 1, Figure 3 1.0 18
(OE —Bn) tpHZ
tosLH
Output to output skew (Note) [ — 1.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = |tpLHm — tpLHnl, tosHL = [tpHLm — tpHLnl)
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TOSHIBA TC7MPH3125FK/FTG

Veca=1810.15V,Vccg=2.51£0.2V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time tpLH
Figure 1, Figure 2 1.0 9.1
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 13.5 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 11.8
(OE — An) tpHZ
Propagation delay time tpLH
Figure 1, Figure 2 1.0 9.5
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 12.6 ns
(OE — Bn) tpzH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 5.1
(OE —Bn) tpHZ
tosLH
Output to output skew (Note) [ — 0.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = ltpLHm — tpLHnl, tosHL = |tpHLm — tpHLnl)

Veea=15+£01V,Vccg=25+0.2V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
P Figure 1, Figure 2 10 | 108
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 18.3 ns
(OE — An) tozH
3-state output disable time tpLz
_ Figure 1, Figure 3 1.0 14.2
(OE — An) tpHZ
Propagation delay time toLH
Figure 1, Figure 2 1.0 10.5
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 15.4 ns
(OE — Bn) tpzH
3-state output disable time tpLZ
— Figure 1, Figure 3 1.0 6.4
(OE —Bn) tpHZ
tosLH
Output to output skew (Note) 1.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = |tpLHm — tpLHnl, tosHL = [tpHLm — tpHLnl)
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TOSHIBA TC7MPH3125FK/FTG

Vcca=1.2+01V,Vceg=2.5+0.2V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
Figure 1, Figure 2 1.0 60
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 95 ns
(OE — An) tozH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 45
(OE — An) tpHZ
Propagation delay time tpLH
Figure 1, Figure 2 1.0 23
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 54 ns
(OE — Bn) tpzH
3-state output disable time tpLz
— Figure 1, Figure 3 1.0 17
(OE —Bn) tpHz
tosLH
Output to output skew (Note)| — 1.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = ltpLHm — tpLHnl, tosHL = |tpHLm — tpHLnl)

Vecea=12+01V,Vcce=1.8+£0.15V

Characteristics Symbol Test Condition Min Max Unit
Propagation delay time toLH
P Figure 1, Figure 2 10 | 58
(Bn — An) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 92 ns
(OE — An) tozH
3-state output disable time tpLz
_ Figure 1, Figure 3 1.0 47
(OE — An) tpHZ
Propagation delay time toLH
Figure 1, Figure 2 1.0 30
(An — Bn) tpHL
3-state output enable time tpzL
— Figure 1, Figure 3 1.0 55 ns
(OE — Bn) tpzH
3-state output disable time tpLZ
— Figure 1, Figure 3 1.0 17
(OE —Bn) tpHZ
tosLH
Output to output skew (Note) [ — 1.5 ns
tosHL

Note: Parameter guaranteed by design.
(tosLH = |tpLHm — tpLHnl, tosHL = [tpHLm — tpHLnl)
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TOSHIBA TC7MPH3125FK/FTG

Dynamic Switching Characteristics (Ta = 25°C, Input: t, = t;= 2.0 ns, C|_ = 30 pF)

Characteristics Symbol Test Condition Typ. Unit
Vcea (V) [ Vees (V)
2.5 3.3 0.8
A—>B 1.8 3.3 0.8
Quiet output maximum VoLp ViH=Vcc, ViL=0V 1.8 2.5 0.6 v
dynamic VoL (Note)| 25 33 | 06
B—>A 1.8 3.3 0.25
1.8 25 0.25
2.5 3.3 -0.8
A—>B 1.8 3.3 -0.8
Quiet output minimum VoLv ViH=Vce, ViL=0V 1.8 2.5 -06 v
dynamic VoL (Note)| 25 33 -06
B->A 1.8 3.3 -0.25
1.8 2.5 -0.25
2.5 3.3 4.6
A—>B 1.8 3.3 4.6
Quiet output maximum Voup ViH=Vce, ViL=0V 1.8 2.5 3.3 v
dynamic VoH (Note) 25 3.3 3.3
B—>A 1.8 3.3 23
1.8 25 23
25 3.3 2.0
A—>B 1.8 3.3 2.0
Quiet output minimum Vonrv ViH=Vce, ViL=0V 1.8 2.5 1.7 v
dynamic VoH (Note) 25 3.3 1.7
BoA 1.8 33 1.3
1.8 25 1.3

Note: Parameter guaranteed by design.

Capacitive Characteristics (Ta = 25°C)

Characteristics Symbol Test Circuit Typ. Unit
Veea (V) | Vees (V)
Input capacitance CIN DIR, OE 2.5 3.3 7 pF
Bus 1/O capacitance Cyyo |An,Bn 25 3.3 8 pF
— A — B (DIR="H") 25 3.3 3
OE="L"
B - A (DIR="L") 25 3.3 16
CrpA
— A - B (DIR="H") 25 3.3 0
OE="H"
Power dissipation capacitance B > A (DIR="L") 25 3.3 0 .
p
(Note) — A — B (DIR="H") 25 3.3 16
OE="L"
B —»> A (DIR="L") 25 3.3 5
CrpB
— A - B (DIR="H") 25 3.3 0
OE="H"
B —» A (DIR="L") 25 3.3 1

Note: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating
current consumption without load.
Average operating current can be obtained by the equation:
Icc (opr) = CPD- Ve fiN + Icc/4 (per bit)
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AC Test Circuit
O—O0 6.0VorVccx2
Switch Open Parameter Switch
_‘O—O GND
@ tpLH, tpHL Open
Output Measure 60V  @Vcc=33+03V
Veecx2 @Vec=25+02V
tpLz, tpzL @Vcc=18+0.15V
@Vecc=15+01V
@Vec=12+£01V
tpHz, tpzH GND
Ve (output)
Symbol 33103V
3x0.
25102V 1.8+0.15V 1.5+0.1V 1.2+01V
RL 500 Q 1 kQ 2kQ 10 kQ
cL 30 pF 30 pF 15 pF 15 pF
Figure 1
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TOSHIBA

AC Waveform
tr2.0ns 2.0 ns
— S R v
IH
Input /F 90%\
(An, Bn) / MU
’ x10% GND
VoH
Output v
(Bn, An) M
; VoL
pLH tpHL
Figure 2 tpLH, tpHL
tr2.0 ns 2.0 ns
) 5 — VIH
Output enable /F 90% \
— VM
control (OE) / \ o
7 x10% GND
toLz tpzL
3.0VorVce
Output (An, Bn) \
Vm
low to off to low \
VX VoL
tpHz tozH
\ VoH
Output (An, Bn) N /,
high to off to high / M
GND
Outputs Outputs Outputs
enabled disabled enabled
Figure 3 tpLz, tpHZ, tpzL, tpzH
Vce
Symbol 33503V 2502V 15+0.1V
T 1.8+0.15V 1.2+01V
VIH 27V Vee Vee
Vm 15V Vcel2 Vcel2
Vx VoL +0.3V VoL +0.15V VoL+0.1V
Vy VoH-0.3V VoH-0.15V VoH-0.1V
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TOSHIBA TC7MPH3125FK/FTG

Package Dimensions

VSSOP16-P-0030-0.50 Unit : mm
No.16 No.9 _
HRARAARAH g,

- ~
#
el <o
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E . — THH HJ L
No.1 No.8 } -
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i l 0.12740.,05 .
+0.05 o
0.25TYP. 0.2 -8.84 Esmy‘] o
4.25 MAX
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e
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Weight: 0.02 g (typ.)
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TOSHIBA TC7MPH3125FK/FTG

Package Dimensions

VQON16-P-0303-0.50 Unit: mm

0.3%F

Weight: 0.013 g (typ.)
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TOSHIBA TC7MPH3125FK/FTG

RESTRICTIONS ON PRODUCT USE

20070701-EN GENERAL

¢ The information contained herein is subject to change without notice.

e TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc.

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.).These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in his
document shall be made at the customer’s own risk.

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patents or other rights of
TOSHIBA or the third parties.

e Please contact your sales representative for product-by-product details in this document regarding RoHS
compatibility. Please use these products in this document in compliance with all applicable laws and regulations
that regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses
occurring as a result of noncompliance with applicable laws and regulations.
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