NEC PUT

ELECTRON DEVICE
N13T1, N13T2

PROGRAMMABLE UNIJUNCTION TRANSISTOR
Silicon Planar Type N-gate Thyristor

The N13T1, T2 are planar type PUT for the industrial use. Outline Drawing (Unit : mm)

The designer can select the resistance valugs to program the 057
5 2MAX

characteristics such as Rgg, 7, ly, and Ipto meet his parti-

cular needs.

Application of the N13T includes thysistor trigger, timing

50+0Y

circuits, oscillator, pulse generator, sensing circuit and other

N-gate thyristors.

[}

FEATURES

® N gate SCR which has high gate sensitivity.

® Low leakage current.

® Wide changeability Rgg, 1, lp, ly.

® | ow in |, and smail power operation.

lead connection

® Fast, High Energy Trigger Pulse. i

anode
® Low cost. 2. gate
3. cathode
MAXIMUM ALLOWABLE RATINGS (Ta = 25°C)
Items Symbols Specifications Unit

Gate-Cathode Forward Voltage VG KFE 40 \Y
Gate-Cathode Reverse Voltage VGKR 5 Vv
Gate-Anode Reverse Vaoltage | VGAR 40 A%
Anode-Cathode Voltage ‘ VAK 140 \
DC Anode Current 1 T 150 mA
DC Gate Current 1 Ie] L 120 mA
Peak Anode Recurrent *2

Pulse width 100us, duty 1% ITRM 1.0 A

Pulse width 20us, duty 1% 2.0 A
Pea;uﬁgcﬁl;i\:‘o?oﬁgurrem ITsm 5.0 A
Total Average Power 1 Pr 300 mwW
Operation Ambient Temperature Range Topt —50 ~ +100 °C
Junction Temperature T; 125 °c
Capacitive Discharge Power *3 E 250 ul
Note: Please refer to Application Note No. 3; lﬁapplication.

*1 Derate currents and powers 1%/°C above 25°C *3 E = 1/2 CV? capacitor discharge energy no current limiting.
*2 Rectangular wave,
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N13T1,N13T2

ELECTRICAL CHARACTERISTICS (Ta =25°C)

NEC ELECTRON DEVICE

UJT which s
resist-

(ta) Equivaient
connected Program
ance.

Items Symbol Fig. No. Type No. MIN, TYP. MAX. Unit
Peak Current Rg = 1MQ Fig.1 N12T1 2
Ip Fig.2, Fig.3 N13T2 0.15 A
Fig 6 N13T1 5
Vs = 10V Rg =10 .
(Vs ) G K2 Fig9 N13T2 oo
. N13T1 0.2 1.6
Offset Volt RG = 1MQ .
et Vo ¢ v Fio N13T2 | 02 0.6
T v
. N13T1 0.2 0.6
Vs = 10V Rg = 10K Fig.1
(Vs = 10V} G Q | ig.10 N13T2 02 o6 !
I
Valtey Current Rg = 1MQ2 Fig.1 N13T1 . 50
Fig.4, Figs | N1372 P25
v Fig.7 N13T1 70 | HA
{Vs = 10V) Rg = 10K Fig.8 N13T2 x
Gate-Anode Leakage Current 1GAOG Fig.12 0.03 10 A
{ K Open, Vs =40V) : :
Gate-Cathode Leakage Current .
{A—K Short, Vs = 40V) laks | Fia12 0.3 100 nA
I
Forward Voltage . )
\Y F _ v
{IF = 50mA) F ‘ Fig.1. Fig.17 | 1 15
Pulse Out-put Voltage | [ . W \
! V Fig.14, F 1 vV
(V'=20V, C=02uF) | 0 |Fle14.Fie1s 6 0
Pulse Voltage Rate of Rise : ‘
| t Fig. 50 8
{V =20V, C = 0.2uF) | r | 9.1 0 1 i 0 ns
Fig. 1 Definition of Electrical Characteristic
R, - K. R R, A )
R..= RoR \3—Ry:R.__’.‘l V) Vmve—s

(1b) The definition of equivalent
circuit of {1a) and VS, RG.

(1c) Characteristic  model  of
VA—tA and the definition of
measurement point.

{1d} Vo, tr measurement circuit.

t

{1e} The definition of output
pulse wave and measurement
point,

100k e, v'= 1
. mzas uement termina

TRV Ste

1008V Trace

Ty T Ay

Re

rreas wremart
ter~.nal ot

Vo,
1000pF | meca

O
GND

(1f) Measurement method of IP,
VP. Iy, Vv
{Please refer to Application
NoteNo 3)
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NEC excrron oevice N13T1,N13T2

Fig. 2 N13T1 Ip~RG Typical Characteristic (VS=10V} Fig. 3 N13T72 Ip—RG Typical Characteristic (VS=10V]
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N13T1,N13T2 NEC etscrron oevice

Fig. 8 1y -VS—RG Typical Characteristic Fig. 9 IP-VS—RG Typical Characteristic
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NEC ascron vevice N13T1,N13T2

Fig. 14 Vg —C—V Typical Characteristic Fig. 15 Vo —V-—C Typical Rating
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When the N13T1 is used -as a3 N-gate
"SCR" Connect Cga and Rga as Fig. fess than 5k 3300pF
G 18 shows, less than 10k$2 4700pF
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N13T1,N13T2

Approximate Design Equations for Timer

o

N13T

O
5
JL
L1)
-

o—-

N13T

1t F

Cr

Approximate Design Equations for Relaxation Oscillator circuit

N13T

[

Cr

h‘l
P
¢
¢

i

cC

—

SV
R1
Vp=——————-Vcc +
P AT+ Rz VeC \'as
IC(leak) + Ip <€ I
+=Cr Rpli—— 1
T 1_ Vet vr
Vce
R
" R+ Ry
Vee -V
lcneak)+lp<%
T
C
==+ (Ve-Vyl
R
Vp = ———+VcctV
P=Ry+Ry YeCHVT
IC(leak) + Ip €|
1< Iy
T=CT'RT| _—1—
" 1_nvee + Vr-Vv
Vee —-Vy
- R
K R1 + R2
Vee —Vp
IC(leak) + IP <%
T
Vee -V
JCE VY )y

Rt
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