NJM2362

CURRET MODE FLYBACK PWM SWITCHING REGULATOR

8 GENERAL DESCRIPTION

NJIM2362 is the current mode flyback type, swiching supply volt-
age IC.

Totempole type output, which can drive MOSFET in high speed
operation directly.

As to the functional protection, internalizing UVLO that can
prevent from miss motion at low input voltage operation, pulse by
pulse current limit for primary current of transformer, remote off
circuit that can stop the entire motions by the external voltage, the over
saturate protection circuit that stops the output by detecting the satu-
rated state of the transformer.

FEATURES

Operating Voltage (9V~20V)

Latching PWM for Cycle-By-Cycle Current Limiting
Under Voltage Lockout (UVLO)

Infernal Remote Shut-Down Cireuit

Package Outline DIP14

Bipolar Technology

BLOCK DIAGRAM & PIN CONFIGURATION
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NJM2362

8 ABSOLUTE MAXIMUM RATINGS (Ta=257C)
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage v 20 \%
Power Dissipation Po 700 mw
Operating Temperature Range Topr —20~+75 T
Storage Temperature Range Tsig —40~+125 T
8 ELECTRICAL CHARACTERISTICS (Ta=257C, V*=15V)
PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT

Operating Current Icc — = 140 | 180 |mA
Start up Current Ics V*+=6.5V —_ 1.0 1.5 | mA
B REFERENCE VOLTAGE

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Output Voltage Vr IRerF=1mA 480 | 500 | 520V
Line Regulation AVR —V*| 10SV+<20V — 120 | 350 |mV
Load Regulation AVr—lo | [£Ip=20mA — 60 | 250 |mV
Temperature Stability Tr 0=T, £75C — 0.5 — |mv/C
Short Circuit Current Is *] 50 80 120 mA
s UVLO

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Start Threshold Voltage VstH 780 | B840 | 9.00 |V
Minimum Operating Voltage VMIN 700{ 760 | 820 |V
Hysterisis width Vuis — 0.8 — |V
= OSILLATION

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX.| UNIT
Osillating Frequency Fo Ct=3.3NF, Rt=10.4kQ 45 50 55 | kHz
Temperature Stability AFo—T, | 0=T, £75C — 5 - %
Output Amplitude VF 7Pin Peak TO Peak — 1.7 — |V
= ERROR AMPLIFIER

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT.
Input Bias Current Ies *1 — 03 20 [uA
Open Loop Gain Ago 2=Vo =4V — 90 — |dB
Gain Bandwidth GBe - 1 — |MHz
Output Sink Current Iex Ver=2.7V, COMP=1.1V 20 60 | — |mA
Output Source Current Ies Ver=2.3V, COMP=35.0V 0.5 038 — |mA
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NJM2362

® CURRENT DETECTOR

PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT
Input Bias Current Ice *1 — 20 | 100 (A
Gain Gc Ver=0V, *2 285 300 315|V
Current Limit Voltage Input Capacitance Range Veir Vpc=0.5V, Rs =0.5Q, Is =5A 042 ] 050} 058 |V
m FLYBACK COMPARATOR
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Input Bias Current Irs *1 — 03 20 | A
Input Voltage Range VEr 0 — | V+=2]V
= PWM
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Maximum Duty Cycle Trmax — 48 — | %
Minimum Duty Cycle Temin — — o |%
s REMOTE
PARAMETER SYMBOL TEST CONDITION MIN. [ TYP. | MAX. | UNIT
Remote Off Threshold VRTH *3 — — 20| v
Remote Off Operating Supply Current Iro VrtH=2V — 1.5 20 | mA
m OUTPUT
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
OQutput Low Level Vou(l) | Isink=20mA — 0.1 04 |V
Output Low Level Vou(2) | Isink=200mA — 1.5 22|V
Output High Level Vou(l) | Isource=20mA 130 135} — |V
Output High Level Vou(2) | Isource=200mA 120 13.5 — \'
Fall up Time tor CL=1000PF - 100 — | nS
Fall down Time tor CL=1000PF — 100 — | nS

%1 Displaying by the direction, Coming from 1C.
%2 Gc=AVCOMP/AVCS ,0V<VCS<0.8V
%3  Please apply the remote thershold Voltage under 20V, on normal operation.
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NJM2362

® TEMINAL FUNCTION

PIN NO. SYMBOL FUNCTION INSIDE EQUIVALENT CIRCUIT
1 VrL Comparator — Input v
2 Vrc Comparator + Input
GND
- +
VFL VFC

3 Ver Error Amplifier —Input é é é =V

¢ GND

g 1 ! :
VEF 2.5V

4 COMP Error Amplifier Output

v

—L—
COMP
b— GND
5 Ves Comparator — Input v
Vec Comparator + Input
Vier
GND
VPC vCs [j
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NJM2362

® TEMINAL FUNCTION

PIN NO. SYMBOL

FUNCTION

INSIDE EQUIVALENT CIRCUIT

7 RTCT

Connect the resistor, and
capacitor and decide the
oscillating Frequency
Fo=1.72/(RT *CT)

Vier

RTCT

P
<
GND

8 GND

Ground

9 P. GND

Ground
Connect to pin 8 when
operation

Output
It is totempole type output,
and it can drive MOS FET
directly

Supply Voltage

Supply Voltage
Please Connect to pin 11
when application

13 VREF

5V Reference Voltage Output

— V*

——
Vo
GND
v-

<
b3
—{ >
Vrer
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NJM2362

® TEMINAL FUNCTION

PIN NO. SYMBOL FUNCTION INSIDE EQUIVALENT CIRCUIT
14 Remote Remote
—<
L REMOTE
3
s
S
S
—— GND
® TYPICAL APPLICATIONS 1 FLYBACK FORM CONVERTER
L2
102H CN2
o 8 9 D3 mem RIS ov
N C13
45.3k 2 ciig g & 3 RI7 OUTPUT
c3 10 c12 Ik
SW1 F1 2200P/125v  THI R18
[ 1 1000U/10% 2 1k
DB1 Rl 72 30,0220 200/10V ||1C1 2
3 _:‘14 =Y ’ R9 y
1 2 J FNg ijns o b8P NJM431 CN2
2 zo | g2 10k col D3
f 15V N8z | | Re
4 R2 R4 100 . mzﬂ al s
- ! } - 1k [ cg] 15.4k | CLCIEES of 101571 {7
0.22U/125V  2200P/125V 470U 200V 1000| T| T 1 .
1ouvasv || R6 GR7__|4700P — - 4
4,7k $100
PC1
7?.«%—
RI5
1k
® TYPICAL APPLICATIONS 2 FORWARD FORM CONVERTER
L2
Dt 3 T 150UH CN2
» 0% 1
e R16_ IR17
2 | 1k 1 3 jcs
SW1 F1 220|)p 1zsv THI * 10 cnchP F};«Lm 5V OUTPUT
1 1k}
s H DBL :
1m 3 14 1h {Ss 9.0220] o5 2200U/10%2 | | [C1 220U/10 2
2' NIMEE RS 247 NJMaz1  ON2
0.22U/125V T 2 ks 10k
3 4
C4 A
0.22U/125V 2zoaP/1zsv 70U/200V

10U/35v || R6 LRT | 4700P
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NJM2362

& TYPICAL APPLICATIONS 3 DC/DC/ CONVERTER

L1
- BULE CN2
INPUT 2 4 1
L]
cs o i‘k“ +5V OUTPUT
R3 47 cr z
R1 ]
R20 K C3 0.0220 1 o 5 -
4
o | I 1000U/10 %2 E ST,
3 11 R5 10k c
14,3k NIM 4
a (1] 2362 2200/10V oV
] Q1 | 25k740 RIS
470U 50V e JE C6 24.9K
R21 R4 3300P
05 3 R3 100
5.4k fca| [cst—mw jn AR [T e
CN1 = = RIg 0.0 10 1K
2 mor’T T Ik $0.01
R? 4700P
R6 4.7k ]100 RS 2
= TYPICAL APPLICATIONS 4 2-OUTPUT TYPE DC/DC CONVERTER
Dy 104H
* Vo=5V
D, J+ o+ 3R
L 2]
. 1 ®ls 2001F ? 1k
. » -
M 4 D 15V
= * SR s zz+
3BV - NJM2362 L Lo Joour
330uF sv 11.12
REF v,
REMOTE [{7 ® Tovio |, bz er
. Vore [ A 2v
.
5.6kQ3 INTERNAL BIAS -~
3 . 2.5V
RT'CT 5 =C
T 7/ 100Q Power
—T- N SV e sv—[" MOS FET
2.0V 1000P 3 COMPIry ERROR Tk I3 e 25K551
l 80k | 0.00uF Voo PP GND 73
v D Vee
C L FLYBACK
J COMPARATOR A s Lo
3
100
i jr r Rs
_L 0.33Q
2200P
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NJM2362

s TYPICAL CHARACTERISTICS

Reference Voltage vs. Operating Voltage Operating Current vs. Operating Voltage
; (Ta=25°C) (Ta=25°C)
O] tion” 1
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5) L | Operation E
E 5 E 10
S S
g ¢ & I
= =
s o )
S 3 g
g 5
o i o
2
Veer Lec
(V) (mA)
L s e 0 0 1|
09 5 10 15 20 0 5 10 15 20
Operating Voltage V* (V) Operating Voltage V* (V)
Oscillation Freguency vs. Rt Ct Output Saturating Voltage vs. Output Current
(Ta=25°C) 5 (Ta=25°C)
I
\\\ NI ‘ \\ gn
O\ NN S 4
100k AN b 3
" \‘\ >
i o0
R NS £ 3
t NI NN R
Q) AN 5 2 SOURCE SAT (V*—VOH) 1
10k Cw 2 PZet:
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Oscillation Frequency F, (Hz) Output Current Ising, Isource(A)
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