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DM7414
Hex Inverter with Schmitt Trigger Inputs

General Description esis which increases the noise immunity and transforms a
. ) . o . slowly changing input signal to a fast changing, jitter free
This device contains six independent gates each of which outpu.

performs the logic INVERT function. Each input has hyster-

Connection Diagram

Dual-In-Line Package
Vee AG Y6 A5 Y5 A4 \z

|1a Iu |1z In Im |9 |a
|1 Iz Ia I4 Is Ia |7

Al Y1 A2 Y2 A3 Y3 GND
DS006503-1
Order Number DM5414J, DM5414W or DM7414N
See Package Number J14A, N14A or W14B

Function Table

Y=A
Input Output
A Y
L H
H L

H = High Logic Level
L = Low Logic Level
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Absolute Maximum Ratings  (Note 1) DM54 -55°C to +125°C

Supply Voltage N DM74 0 Cto +70°C
Input Voltage 5.5V Storage Temperature Range -65°C to +150°C
Operating Free Air Temperature Range
Recommended Operating Conditions
Symbol Parameter DM5414 DM7414 Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 \%
Vs Positive-Going Input 15 17 2 15 1.7 2 \%
Threshold Voltage (Note 2)
Voo Negative-Going Input 0.6 0.9 11 0.6 0.9 1.1 \%
Threshold Voltage (Note 2)
HYS Input Hysteresis (Note 2) 0.4 0.8 0.4 0.8 \%
lon High Level Output Current -0.8 -0.8 mA
lou Low Level Output Current 16 16 mA
Ta Free Air Operating Temperature -55 125 0 70 °’C

Note 1: The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the absolute maximum ratings. The “Recommended Operating
Conditions” table will define the conditions for actual device operation.

Electrical Characteristics

over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 3)

Vv, Input Clamp Voltage Vee = Min, |, = =12 mA -15 \

Vou High Level Output Vee = Min, lgy = Max 24 3.4 \Y
Voltage V, = V{_Min

Voo Low Level Output Vee = Min, 1o, = Max 0.2 0.4 \Y
Voltage V, = Vy,Max

[ Input Current at Vee = 5V, V, = Vo, -0.43 mA
Positive-Going Threshold

[ Input Current at Vee =5V, V, = Voo -0.56 mA
Negative-Going Threshold

I, Input Current @ Max Vee = Max, V, = 5.5V 1 mA
Input Voltage

[ High Level Input Current Vee = Max, V, = 2.4V 40 HA

I Low Level Input Current Vee = Max, V, = 0.4V -1.2 mA

los Short Circuit Vee = Max DM54 -18 -55 mA
Output Current (Note 4) DM74 -18 -55

lech Supply Current with Vee = Max 22 36 mA
Outputs High

lceL Supply Current with Vee = Max 39 60 mA
Outputs Low

Note 2: Ve = 5V
Note 3: All typicals are at Vcc = 5V, Ta = 25°C.
Note 4: Not more than one output should be shorted at a time.
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Switching Characteristics
at Ve = 5V and T, = 25°C (for Test Waveforms and Output Load)

Symbol Parameter Conditions Min Max Units
toLn Propagation Delay Time C_=15pF 22 ns
Low to High Level Output R, = 400Q
terL Propagation Delay Time 22 ns
High to Low Level Output
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PhySiC&' Dimensions inches (millimeters) unless otherwise noted
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14-Lead Molded Dual-In-Line Package (N)
Order Number DM7414N
Package Number N14A
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DM7414 Hex Inverter with Schmitt Trigger Inputs

Physical Dimensions  inches (millimeters) unless otherwise noted (Continued)

0.080

e = 0.385 MAX —>
0.045 |
0045 ol 1= 0.0500.005 | < 0.005 uN TYP
TP e MNANN
|1 B T
I 0.370
if i 0.250
H 0.280 MAX ) 0.260
H GLASS 0.235
l m 0.012
L] v 0.008
A DETAIL A
DETALL A 0.370
! 0.250
PIN #1 |
oo UL L 1
0-000 >l 0019 1yp ol o 1 b 0.045 wax Wi4B (Rev 1)
. 015 o0

TYP

14-Lead Ceramic Flat Package (W)
Order Number DM5414W
Package Number W14B

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-

CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys- 2.

tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

to the user.
Fairchild Semiconductor Fairchild Semiconductor Fairchild Semiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 13th Floor, Straight Block, Tel: 81-3-5620-6175
Customer Response Center Email: europe.support@nsc.com Ocean Centre, 5 Canton Rd. Fax: 81-3-5620-6179
Tel: 1-888-522-5372 Deutsch Tel: +49 (0) 8 141-35-0 Tsimshatsui, Kowloon
English Tel: +44 (0) 1 793-85-68-56 Hong Kong

Italy Tel: +39 (0) 2 57 5631
www.fairchildsemi.com

Tel: +852 2737-7200
Fax: +852 2314-0061

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.
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SEMICONDUCTORT™

CD4069UBC
Inverter Circuits

General Description

The CD4069UB consists of six inverter circuits and is man-
ufactured using complementary MOS (CMOS) to achieve
wide power supply operating range, low power consump-
tion, high noise immunity, and symmetric controlled rise
and fall times.

This device is intended for all general purpose inverter
applications where the special characteristics of the
MM74C901, MM74C907, and CD4049A Hex Inverter/Buff-
ers are not required. In those applications requiring larger
noise immunity the MM74C14 or MM74C914 Hex Schmitt
Trigger is suggested.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vpp and Vgg.

October 1987
Revised April 2002

Features
m Wide supply voltage range: 3.0V to 15V
m High noise immunity: 0.45 Vpp typ.

m Low power TTL compatibility: Fan out of 2 driving 74L
or 1 driving 74LS

m Equivalent to MM74C04

Ordering Code:

Order Number |Package Number Package Description
CD4069UBCM M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
CD4069UBCSJ M14D 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
CD4069UBCN N14A 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Device also available in Tape and Reel. Specify by appending suffix “X" to the ordering code.

Connection Diagram

Voo
|14 13 12 11 10 B |

>0 H>o

Vss

Schematic Diagram

_T O Vpp
b

Vin p Vour
— e

—O Vgs

© 2002 Fairchild Semiconductor Corporation DS005975
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CD4069UBC

Absolute Maximum Ratingsote 1)
(Note 2)

DC Supply Voltage (Vpp)
Input Voltage (V)

Storage Temperature Range (Ts) -65°C to +150°C
Power Dissipation (Pp)

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature (T)

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics (note 3)

~0.5V to +18 Vp¢
-0.5V to Vpp +0.5 Vpc

Recommended Operating
Conditions (Note2)

DC Supply Voltage (Vpp)
Input Voltage (V) 0V to Vpp Vpc
Operating Temperature Range (T) -55°C to +125°C

Note 1: “Absolute Maximum Ratings” are those values beyond which the
safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The table of “Recom-
mended Operating Conditions” and Electrical Characteristics table provide
conditions for actual device operation.

Note 2: Vgg = 0V unless otherwise specified.

3V to 15Vpc

Symbol Parameter Conditions . “55°C - Ml ,+125°C Units
Min Max Min Typ Max Min Max
Ibb Quiescent Device Current Vpp =5Y, 0.25 0.25 75
ViN = Vpp OF Vsg
Vpp =10V, 0.5 0.5 15
HA
ViN = Vpp Or Vss
Vpp =15V, 1.0 1.0 30
Vin = Vpp Of Vsg
VoL LOW Level Output Voltage llol <1 pA
Vpp =5V 0.05 0 0.05 0.05
Vpp =10V 0.05 0 0.05 0.05 \
Vpp =15V 0.05 0 0.05 0.05
Vou HIGH Level Output Voltage llol <1 pA
Vpp =5V 4.95 4.95 5 4.95
Vpp =10V 9.95 9.95 10 9.95 \Y
Vpp =15V 14.95 1495 | 15 14.95
Vi LOW Level Input Voltage llol <1 pA
Vpp =5V, Vg =4.5V 1.0 1.0 1.0
Vpp =10V, Vg =9V 2.0 2.0 2.0 \
Vpp =15V, Vg =13.5V 3.0 3.0 3.0
ViH HIGH Level Input Voltage llol <1 pA
Vpp =5V, Vo =0.5V 4.0 4.0 4.0
Vpp =10V, Vg =1V 8.0 8.0 8.0 \
Vpp = 15V, Vg = 1.5V 12.0 12.0 12.0
loL LOW Level Output Current Vpp =5V, Vg =0.4V 0.64 0.51 | 0.88 0.36
(Note 4) Vpp =10V, Vg = 0.5V 1.6 1.3 2.25 0.9 mA
Vpp = 15V, Vg = 1.5V 4.2 34 | 88 2.4
lon HIGH Level Output Current Vpp =5V, Vg =4.6V -0.64 -0.51 | -0.88 -0.36
(Note 4) Vpp =10V, Vg = 9.5V -1.6 -1.3 | -2.25 -0.9 mA
Vpp = 15V, Vg = 13.5V -4.2 -3.4 | -88 2.4
In Input Current Vpp =15V, V|y =0V -0.1 -10° | -0.1 -1.0
Vpp =15V, V| = 15V 0.1 105 01 1.0 hA

Note 3: Vgg = 0V unless otherwise specified.

Note 4: Ioy and Ig,_ are tested one output at a time.
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AC Electrical Characteristics (Notes)
Tp =25°C, C =50 pF, R_ =200 kQ, t, and t; < 20 ns, unless otherwise specified

Symbol Parameter Conditions Min Typ Max Units
tpHL OF tpLH Propagation Delay Time from Vpp =5V 50 90
Input to Output Vpp = 10V 30 60 ns
Vpp = 15V 25 50
tryL or trin Transition Time Vpp =5V 80 150
Vpp = 10V 50 100 ns
Vpp = 15V 40 80
Cin Average Input Capacitance Any Gate 6 15 pF
Cpp Power Dissipation Capacitance Any Gate (Note 6) 12 pF

Note 5: AC Parameters are guaranteed by DC correlated testing.

Note 6: Cpp determines the no load AC power consumption of any CMOS device. For complete explanation, see Family Characteristics application note—

AN-90.

AC Test Circuits and Switching Time Waveforms

Vin

1

Vout

€y = 50 pF

t
.
oo e
INPUT 50%
Vgs —10%4
N
Yoo 507
OUTPUT 0%,
A A
s -t
t,=t=20ns

www.fairchildsemi.com
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CD4069UBC

Typical Performance Characteristics

Gate Transfer Characteristics Propagation Delay vs. Ambient Temperature
15 - . 100
] — — —Tp=H25°C [ T T T 1]
Ta=-55°C _ Vpp =5V
T T Z 80 | SEEAC TEST CIRCUIT
vpp=10v || % vpp=15v E ; T' lr
L : Z g L =50pF |
E = |
. ) ¢ L=
2 | Vpp =5V - I < c|_—15m=//,
6.0 fmprpnt—t— <
1 1 1 = o]
T £
BRI
It 0
0 5.0 10 15 -50 -26 0 25 50 75 100 125
Vi (W) AMBIENT TEMPERATURE (°C)
Power Dissipation vs. Frequency Propagation Delay vs. Ambient Temperature
105 50
= Ta- 85T I T
E POWER DISSIPATION FOR *VDD = 1uv
OTHER DEVICES IS GIVEN —
w ot L7 o ey E 40 [-SEEAC TEST CIRCUIT T
g * > [ _
P €y =80 pF 3 5 T T T
5 vpp =10V g g | C) =50pF
S 103 CL=15gF H ot _
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=
= I
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INPUT FREQUENCY (H2)
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Propagation Delay Time vs. Load Capacitance
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T T A e ]
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z 100 T

o / Vpp =5V

[=} "4 |

: P

=

< g Vpp =10V 4

= Cannt

a

& - ]

- I Vpp =15V

k=1 T [

< T
0 20 50 100 150

€L ~LOAD CAPACITANCE (pF)

www.fairchildsemi.com 4



Physical Dimensions inches (millimeters) unless otherwise noted

0.150—0.157
{3.810—3.688)

0.010—0.020

: rr%‘m

0.008—0.010
{0.203-0.254)
TYP ALL LEADS

(0.102)
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LEAD NO
1DE

0.335-0.344
(8.509 —8.738)

0.226—0.244
{5.791-6.198)

B /i’/
NT

0.010 yay
{0.258)

0.004-0.010
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(1.3465—1.753)
B° MAX TYP
ALL LEADS
SEATING +
e PLANE T *
T 8014
0.016 —0.050 (0.35
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1 (0102—0.254)
\

4
0.050

{1.270)
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2

‘ ‘ ‘ 0.014-0.020 yyp
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0.008
! (0.203) e

M12A (REV H)

14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

Package Number M

14A
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CD4069UBC

PhyS ical Dimensions inches (millimeters) unless otherwise noted (Continued)

10.2£0.1 et

1TATYP —w=

5.3z0.1

IRIRAI

4 ALL LEAD TIPS
PIN #1 IDENT.
ALL LEAD TIPS
2.1 MAX.— @ — 1.8x0.1

[ (( \

iy

J 0.15+0.05
0.35-051

DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,
ESTABLISHED IN DECEMBER, 1998.

B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD
FLASH, AND TIE BAR EXTRUSIONS.

M14DRevB1

0.60+0.15

il

i 927 TYP
]

H00 00

o d o L

LAND PATTERN RECOMMENDATION

SEE DETAIL A
e

~,

0°-8°TYP

SEATING PLANE

DETAIL A

14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
Package Number M14D
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.740-0.770

(18.80—19.56) >

iy
[14] [13] [z] [w] [0] [§]

0.090

"~ 2.289)

i INDEX
AREA
e 0.250£0.010
@ / {6.350+0.254)
PINNO.1 T AN PIN NO. 1
IDENT T (2] 3] (2] 150:8] 1] IDENT
0092 ;. 0030 mAx _/
(2337) " [0.762) DEPTH
OPTION 1 OPTION 02
0.135£0.005 0.300—0.320
(3.429%0.127) T 620—3.128)
01450200 | e 200 1y | leto TP il B
(3.683‘—5.0801 ‘ ‘ (1.524) /'\ OPTIONAL (1.651)
A 1T —
) ‘ 050 150 _0.008-0.016
0.020 y ~ 90°24° TYP {0:203-0.406)
{0.508) ‘ ‘
MIN % $' 0.075+0.015
(3.175-3.810) {1.905£0.381) e %»‘
00140023 1vo ol 010040010 o
{0.356—0.584) . I
{2.54020.250) - -
| | 0:050£0.010 Ly, +0.040
{1270 0.254) 0325 _y'o15
+1.u15)
(“55 —0.381 N1A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT PO

LICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems

2.

which, (a) are intended for surgical implant into the

A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support

body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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SEMICONDUCTORT™

DM7408
Quad 2-Input AND Gates

General Description

This device contains four independent gates each of which

performs the logic AND function.

August 1986
Revised July 2001

Ordering Code:

Order Number | Package Number

Package Description

DM7408N

N14A

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Connection Diagram

Veo
14

A3 Y3

Function Table

Y =AB
Inputs Output
A B Y
L L L
L H L
H L L
H H H

H = HIGH Logic Level
L = LOW Logic Level

1 Iz Ia 4 5 6 7
A1 81 2| A2 82 Y2 GND
© 2001 Fairchild Semiconductor Corporation DS006498 www.fairchildsemi.com
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DM7408

Absolute Maximum Ratingsote 1)

Supply Voltage N
Input Voltage 5.5V
Operating Free Air Temperature Range 0°C to +70°C
Storage Temperature Range -65°C to +150°C

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Recommended Operating Conditions

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \%
Viy HIGH Level Input Voltage 2 \%
Vi LOW Level Input Voltage 0.8 \%
lon HIGH Level Output Current -0.8 mA
loL LOW Level Output Current 16 mA
Ta Free Air Operating Temperature 0 70 °C

Electrical Characteristics

over recommended operating free air temperature range (unless otherwise noted)

T
Symbol Parameter Conditions Min P Max Units
(Note 2)
\ Input Clamp Voltage Vee = Min, || =-12 mA -15 \
V HIGH Level Vee = Min, lgy = Max
oH cc OH 2.4 34 Vv
Output Voltage V)L = Max
V, LOW Level Vee = Min, lg = Max
oL cc : oL 0.2 0.4 v
Output Voltage Viy =Min
I Input Current @ Max Input Voltage Vce = Max, V| =5.5V 1 mA
I HIGH Level Input Current Vee = Max, V) =2.4V 40 HA
IR LOW Level Input Current Vce = Max, V= 0.4V -1.6 mA
los Short Circuit Output Current Vcc = Max (Note 3) -18 -55 mA
lccH Supply Current with Outputs HIGH Vee = Max 1 21 mA
lecL Supply Current with Outputs LOW Ve = Max 20 33 mA
Note 2: All typicals are at Vec =5V, Tp = 25°C.
Note 3: Not more than one output should be shorted at a time.
Switching Characteristics
atVge =5V and Ty = 25°C
Symbol Parameter Conditions Min Max Units
tpLH Propagation Delay Time C_=15pF 27
ns
LOW-to-HIGH Level Output R =400Q
tpHL Propagation Delay Time
19 ns
HIGH-to-LOW Level Output

www.fairchildsemi.com




Physical Dimensions inches (millimeters) unless otherwise noted

0.740—0.770
“ (18.80—19.56)
0.090
> (2.286)
[2] [13] [v2] [1] [7o] [s] s INDEX
AREA
# 0.250 £0.010
0 P (6.350 10.259)
PINNO. 1T A PIN NO. 1
IDENT T 2] 2] 2] 50167 L] IDENT
0.092 0.030 MAX
2337) " (0.762) DEPTH
OPTION 1 OPTION 02
0.135+0.005 0.300-0.320
0.145-0.200 b 0.060 7812 0.065
Buihi b o —> . ha(d 4° TYP »
(3.683—5.080) ‘ ‘ (1.524) /'\ ™ GPTIONAL (1.651)
} [ S
Y pi }
* [
oo 0.008—0.016
95°£5 0.008—0.016
0.020 y B 90°+4° TYP e —oag
0.508) e
my - 0.125-0.150 b 0.075£0.015
(3.175-3.810) — «m 0.280
0.014-0.023 - (. 12)
03560588 | | l100t0.010 MIN
0.0500.010 2.240£0.254)
—| o 0325 11 0tg
+1.016
<8'255 »0.381) N14A (REV F)

14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
Package Number N14A

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

sa1e9 ANV Induj-gz pend 80ov.NA

which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com
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TOSHIBA TLP250
TOSHIBA Photocoupler GaAlAs Ired & Photo-IC

Transistor Inverter
Inverter For Air Conditionor o

. Unit in_ mm
IGBT Gate Drive
Power MOS FET Gate Drive o T
The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a | E'_‘.
integrated photodetector. R
This unit is 8-lead DIP package. "

L BLBE02s il e

TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

« Input threshold current: IF=bmA(max.)

«  Supply current (Icc): 11mA(max.)

»  Supply voltage (Vce): 10-35V

«  Output current (I0): £1.5A (max.)

+ Switching time (tpLH/tpHL): 1.5ps(max.)

« Isolation voltage: 2500Vymgs(min.)

e UL recognized: UL1577, file No.E67349

+  Option (D4) type
VDE approved: DIN VDE0884/06.92,certificate No.76823
Maximum operating insulation voltage: 630VPK
Highest permissible over voltage: 4000VPK

(Note) When a VDE0884 approved type is needed,
please designate the "option (D4)"
+ Creepage distance: 6.4mm(min.)

Clearance: 6.4mm(min.)

Ll 3 735~ 8,80
Lk duk il
TOSHIBA 11-10C4
Weight: 0.54 g

Schmatic Pin Configuration (top view)
Icc
H & &
T ’ ° Ve 1[0 s
8
Ie (Te 1)
2+ — ©° Vo —>
Vg } =3 { >* 7 3 6
3- —O Vo
lo 6 4L o o 1ls
T (Tr2)
® L o)
s O 1:N.C.
A 0.1uF bypass capcitor must be 2 : Anode
connected between pin 8 and 5 (See Note 5). 3 : Cathode
4:N.C.
5:GND
6 : Vo (Output)
7:Vo
8:Vce
Truth Table
™ Tr2
Input On On Off
LED Off Off on
1 2004-06-25



Absolute Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Forward current IF 20 mA
Forward current derating (Ta = 70°C) Alg / ATa -0.36 mA/°C
@ Peak transient forward curent (Note 1) IFpT 1 A
Reverse voltage VR 5 \%
Junction temperature Tj 125 °C
“H”peak output current (Pyy < 2.5ps,f < 15kHz) (Note 2) loPH -1.5 A
“L’peak output current (Py < 2.5ps,f < 15kHz) (Note 2) lopL +1.5 A
(Ta<70°C) 35
Output voltage Vo \%
5 (Ta=85°C) 24
3 (Ta <70°C) 35
8 Supply voltage Vee \%
(Ta=85°C) 24
Output voltage derating (Ta = 70°C) AVp / ATa -0.73 V/°C
Supply voltage derating (Ta = 70°C) AVcco / ATa -0.73 V/°C
Junction temperature Tj 125 °C
Operating frequency (Note 3) f 25 kHz
Operating temperature range Topr -20~85 °C
Storage temperature range Tstg -55~125 °C
Lead soldering temperature (10 s) (Note 4) Tsol 260 °C
Isolation voltage (AC, 1 min., R.H.< 60%) (Note 5) BVsg 2500 Vrms

Note 1:  Pulse width Py < 1us, 300pps
Note 2:  Exporenential wavefom
Note 3:
Note 4:  Itis 2 mm or more from a lead root.
Note 5:

together.
Note 6:

Recommended Operating Conditions

Exporenential wavefom, IopH < —1.0A( < 2.5us), lopL < +1.0A( < 2.5ps)

Device considerd a two terminal device: Pins 1, 2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted

A ceramic capacitor(0.1uF) should be connected from pin 8 to pin 5 to stabilize the operation of the high

gain linear amplifier. Failure to provide the bypassing may impair the switching proparty. The total lead
length between capacitor and coupler should not exceed 1cm.

Characteristic Symbol Min. Typ. Max. Unit
Input current, on (Note 7) IF(ON) 7 8 10 mA
Input voltage, off VE(OFF) 0 — 0.8
Supply voltage Vece 15 —_ 30 20
Peak output current lopH/loPL — — +0.5
Operating temperature Topr -20 25 70 85 °C

Note 7: Input signal rise time (fall time) < 0.5 ps.
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Electrical Characteristics (Ta = —20~70°C, unless otherwise specified)
Test
Characteristic Symbol Cir- Test Condition Min. Typ.* Max. Unit
cuit
Input forward voltage VE — IF=10mA, Ta=25°C 1.6 1.8 \%
Temperature coefficient of AVE/ ATa _ IF =10 mA . 20 _ mv/°c
forward voltage
Input reverse current IR — VR =5V, Ta=25°C — 10 PA
Input capacitance Ct — V=0,f=1MHz, Ta=25°C — 45 250 pF
wyr IF =10 mA
H” level loPH 3 _ -0.5 -1.5 —
= Vg-6 =4V
Output current X%; sov A
o » IF=0
L” level lopL 2 Vo5 = 2.5V 0.5 2 —
wgn Vceq = +15V, VEg1 = -15V
H” level VoH 4 R = 2000, If = 5mA 11 12.8 —
Output voltage \%
o Vet = +15V, VEg1 = -15V . _ _
L” level VoL 5 R| = 2000, VF = 0.8V 14.2 12.5
Vce =30V, I = 10mA _ 7 _
“H” level lccH — |Ta=25C
Vce =30V, I = 10mA — — 11
Supply current ce F mA
Vce =30V, If = 0mA O 75 0
“L" level lccL — |Ta=25C
Ve =30V, IF = 0mA — — 11
Threshold input “Output . IFLH . Vet = +15V, VEgq1 = -15V . 12 5 mA
current L—H R_ = 200Q, Vo > 0V
Threshold input “Output . IFHL . Vet = +15V, VEgq1 = -15V 08 . . v
voltage H-L RL = 200Q, Vo < 0V
Supply voltage Vee — 10 — 35 v
C?apamtance Cs . Vg=0,f=1MHz . 10 20 oF
(input—-output) Ta =250
. . _ Vg =500V, Ta=25°C 12 14
Resistance(input—output) Rs — RH.<60% 1x10 10 — Q
* All typical values are at Ta =25°C  (*1): Duration of Ip time < 50us
3 2004-06-25



Switching Characteristics (Ta = -20~70°C , unless otherwise specified)
Test
Characteristic Symbol Cir- Test Condition Min. Typ.* Max. Unit
cuit
Propagation L—H tpLH _ 0.15 0.5
delay time Hol toHL I = 8mA (Note 7) — 0.15 0.5
6 Vceq = +15V, VEgq = —-15V us
Output rise time tr Rp =200Q — — —
Output fall time tf — — —
Common mode transient
. ; : Vcm = 600V, If = 8mA _
immunity at high level CMH 7 Vo = 30V, Ta = 25°C 5000 — — V /us
output
Common mode transient
. ; Vcm = 600V, I = 0OmA
immunity at low level CmL 7 Voe = 30V, Ta = 25°C 5000 — — V /s
output
* All typical values are at Ta = 25°C
Note 7: Input signal rise time (fall time) < 0.5 ps.
4 2004-06-25



TOSHIBA

TLP250

Test Circuit 1 :

Test Circuit 3 : IOPH

1 [

I=:

[

LT [ 1
—e @

l Vce
T+ 0.1pF —
Vg6

loPH

i
!

Test Circuit 5 : VoL

LT [
— %

Vet
= 0.1uF -

VE RL

VoL
J

1 [
—L
!

4[]

|T,L_I

_'|'_ VEE1

Test Circuit 2 : IOPL

11
[
[

4[]

Test Circuit 4 : VOH

1 [

I=:

[

N|
N
—
NI
J

Vet

VoH
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TOSHIBA TLP250

Test Circuit 6: tpLH, tpHL, tr tf

[
J Lk I:

8y
IO-WF 1 Veet

L L
p——O

<

(@)
- 2

IT,LJ

1000 ¥ [

L VEE1

Test Circuit 7: CpH, CmL

1
S 0.1uF

w IF

i_)—E _LVCC
Ao'o B T
7T o] I

i n

LT 1]
—19

T

Vewm

M .
T80 J7
, _, 600V
| 90%
Vem 109 .
il ! 480 (V)
. ! Cu= 22N
SW :A(IF=8mA) b= )
° ~Y
CHL
SW :B(IF=0)

CML(CmH) is the maximum rate of rise (fall) of the common mode voltage that can be sustained with the output
voltage in the low (high) state.
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TOSHIBA

TLP250
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TOSHIBA TLP250

RESTRICTIONS ON PRODUCT USE

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

* 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 patent or patent rights of TOSHIBA or others.

* 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..

» 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 this document shall be made at the customer’s own risk.

» The products described in this document are subject to the foreign exchange and foreign trade laws.

e TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and sold, under
any law and regulations.

* GaAs(Gallium Arsenide) is used in this product. The dust or vapor is harmful to the human body. Do not break, cut, crush or
dissolve chemically.
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FAIRCHILD
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SEMICONDUCTOR®

TIP125/126/127

Medium Power Linear Switching Applications
e Complementary to TIP120/121/122

PNP Epitaxial Darlington Transistor

Absolute Maximum Ratings T.=25°C unless otherwise noted

1 T0-220

1.Base 2.Collector

3.Emitter

Equivalent Circuit

Symbol Parameter Value Units c
Veeo Collector-Base Voltage : TIP125 - 60 \Y
1 TIP126 -80 \
1 TIP127 - 100 \Y B
Collector-Emitter Voltage : TIP125 - 60 \% AN
Vceo 1 TIP126 -80 \ =
:TIP127 - 100 \
VegoO Emitter-Base Voltage -5 \Y —W
Ic Collector Current (DC) -5 A R R2
Icp Collector Current (Pulse) -8 A R1O8KQ E
R200.12kQ
Ig Base Current (DC) - 120 mA
Pc Collector Dissipation (T,=25°C) 2 W
Collector Dissipation (T¢=25°C) 65 W
T; Junction Temperature 150 °C
Tste Storage Temperature - 65~ 150 °C
Electrical Characteristics Tc=25°C unless otherwise noted
Symbol Parameter Test Condition Min. Max. | Units
Vceo(sus) Collector-Emitter Sustaining Voltage
1 TIP125 Ilc=-100mA, Ig=0 -60 \
: TIP126 -80 \
1 TIP127 -120 \
lcEO Collector Cut-off Current
1 TIP125 Vce=-30V, Ig=0 -2 mA
: TIP126 Vcg=-40V, Ig=0 -2 mA
1 TIP127 Vce =-50V, Ig=0 -2 mA
lcBo Collector Cut-off Current
1 TIP125 Vcg=-60V, [g=0 -1 mA
1 TIP126 Veg=-80V, [g=0 -1 mA
1 TIP127 Veg =-100V, Ie=0 -1 mA
leBO Emitter Cut-off Current Vge=-5V,Ic=0 -2 mA
heg * DC Current Gain Vce=-3V, Ic = 0.5A 1000
Vce=-3V, Ic=-3A 1000
Ve(sat) * Collector-Emitter Saturation Voltage lc=-3A,lIg=-12mA -2 \Y
Ic=-5A, Ig=-20mA -4 \
Vge(on) * Base-Emitter ON Voltage Veg=-3Y, Ic=-3A -2.5 \Y
Cob Output Capacitance Veg =-10V, I|g =0, f=0.1MHz 300 pF

* Pulse Test : PW<300us, Duty cycle <2%

©2001 Fairchild Semiconductor Corporation

Rev. Al, June 2001
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Typical Characteristics
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Figure 4. Safe Operating Area
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Package Demensions
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is not
intended to be an exhaustive list of all such trademarks.

ACEx™
Bottomless™
CoolFET™
CROSSVOLT™
DenseTrench™
DOME™
EcCoSPARK™
E’CMOS™
EnSigna™
FACT™

FACT Quiet Series™

FAST®
FASTr™
FRFET™
GlobalOptoisolator™
GTO™
HiSeC™
ISOPLANAR™
LittleFET™
MicroFET™
MICROWIRE™
OPTOLOGIC™

STAR*POWER is used under license

OPTOPLANAR™ STAR*POWER™
PACMAN™ Stealth™

pPOP™ SuperSOT™-3
Power247™ SuperSOT™-6
PowerTrench® SuperSOT™-8
QFET™ SyncFET™
Qs™ TruTranslation™
QT Optoelectronics™ TinyLogic™
Quiet Series™ UHC™

SLIENT SWITCHER® UltraFET®
SMART START™ VCX™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY
PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY
LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR

CORPORATION.
As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the body,
or (b) support or sustain life, or (c) whose failure to perform
when properly used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in significant injury to the user.

2. A critical component is any component of a life support
device or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status

Definition

Formative or In
Design

Advance Information

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

©2001 Fairchild Semiconductor Corporation

Rev. H3




