CS$) Seagate Microelectronics Limited

REGULATING PULSE WIDTH MODULATORS
CURRENT MODE ' ; R ST

The IP1842 and IP1843 series of switching

Guaranteed + 1% reference voltage
regulator control circuits contain all the tolerance

functions necessary to implement off-line,
current mode switching regulators, using a
minimum number of external parts. Functions i .
included are voltage reference, error Under voltage lockout with hysteresis
amplifier, current sense comparator, Output state completely defined for all
oscillator, totem-pole output driver and under- supply and input conditions
voltage lockout circuitry. Interchangeable with UC1842 and
UC1843 series for improved operation

® 500 kHz operation

Guaranteed +10% frequency tolerance
Low start-up current (<500 uA)

Although pin compatible with the UC1842
and UC1843 series, Seagate Microelectronics
has incorporated several improvements in the
t{P1842 and |P1843 series allowing tighter and
more complete specification of electrical
performance.
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CURRENT MODE

REGULATING PULSE WIDTH MODULATORS

Supply Voltage (+ VCC) +30V Error Amp Output Sink Current 10mA

(low impedance source) Power Dissipation at
Supply Voltage (Vce) Self limiting Ta = +25°C (Note 1) 1000mW
(cc <30mA) Tc = +25°C (Note 2) 2000mwW
Output Current +1A Storage Temperature Range -65°C to +150°C
Output Energy (capacitive load) MJ Lead Temperature (Soldering, 10 seconds) +300°C
Analog Inputs (pins 2 and 3) -0.3Vto +Vggo

Absolute maximum ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the device
should be operated at these limits. The electrical characteristics provide conditions for actual device operation.

Supply Voltage (+ Vce) (Note 4) <30V Operating Ambient Temperature Range:

Output Current 0to +200mA iP1842, IP1843 -55°C to +125°C
Analog Inputs {pins 2 and 3) -03t03V 1P2842, 1P2843 -25°C to +85°C
Error Amp Output Sink Current 0 to 2mA IP3842, 1P3843 0°Cto +70°C

Note 1. Derate at 10 mW/°C for ambient temperatures above +50°C.

Note 2. Derate at 24 mW/°C for case temperatures above +25°C.

Note 3. Range over which the device is functionai and parameter limits are guaranteed.
Note 4. Lower limit set by under voltage lockout specification.

Voe = 15V = 52kHz, RT = 10k, CT = 3.3nF unless otherwise specified (Note 6)

1P1842/IP1843 1P3842/1P3843
1P2842/1P2843

Parameter Test Conditions Min ‘ Typ I Max | Min ‘ Typ l Max |Units
Reference Section
Qutput Voltage I0 = TmA 495|500 |5.05|490|500|510( V
Input Regulation VCcC = 12 to 25V L 6 20 6 20 [ mV
Output Regulation 10 = 1to 20mA ] 6 25 6 25 | mV
Temperature Stability (Note 5) L 02 | 04 0.2 | 0.4 |mvicC
Total Qutput Variation Line, Load, Temp ® | 490 5.10 | 4.82 518 | V
Output Noise Voltage f = 10Hz to 10kHz (Note 5) 50 50 uv
Long Term Stability Tj = 125°C 1000 Hrs (Note 5) 5 25 5 25 | mV
Output Short Circuit
Current VREF = 0 e 30 80 | 160 | 30 80 | 160 | mA
Oscillator Section
Frequency 47 | 52 57 47 52 57 | kHz
Voltage Stability VCC = 12 to 25V L) 0.2 1 0.2 1 %
Temperature Stability ATA = Min to Max (Note 5) ] 5 5 %
Amplitude VPIN 4 Peak to Peak L) 1.7 1.7 \
Discharge Current 8.3 8.3 mA

ATA = Min to Max (Note 5) 8 8 %
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CURRENT MODE

REGULATING PULSE WIDTH MODULATORS

IP1842/1P1843 IP38421P3843
IP2842/1P2843

Parameter Test Conditions Min ‘ Typ [ Max | Min l Typ I Max |Units
Error Amp Section
Input Voltage VPIN 1 = 2.5V ® (245|250 |255(2421250 (258 | V
Input Bias Current ® 03] 1 03| -2 uA
Open Loop Voltage Gain | VO = 2 to 4V ® | 65 | 90 65 | 90 dB
Unity Gain Bandwith (Note 5) ® (07 1 0.7 1 MHz
Supply Voltage Rejection| VCC= 12 to 25V e | 60 70 60 70 dB
Output Sink Current VPIN 2= 27V,VPIN1 =11V | @ 2 6 2 6 mA
Output Source Current VPIN2 = 2.3V, VpiN1 =46V | ® | 05 | -0.8 05| -08 mA
VOUTHigh VPIN 2 = 2.3V, RL = 15k ® | 46 | 4.8 46 | 4.8 \
VouTLow VPIN 2 = 2.7V, RL = 15k ° 0.7 | 1.1 0.7 | 11 v
Current Sense Section
Gain (Notes 7 and 8) e[285] 3 [315]285( 3 [315| WV
Maximum Input Signal VPIN 1=4.6V(Note 7) e (09 1 1.1 {09 | 1.0 | 1.1 \
Supply Voltage Rejection| VC = 12 to 25V ®| 60 | 70 60 | 70 dB
Input Bias Current ® 2 | -10 2§ -10 | uA
Delay to Output [ 200 | 400 200 | 400 | ns
Output Section
Qutput Low Level ISINK = 20mA ® 0.1 | 04 01|04 \'

ISINK = 200mA ® 1.5 | 22 15 | 2.2 \
Output High Level ISOURCE = 20mA ® | 13 | 13.5 13 | 135 \

ISOURCE = 200mA ® | 12 | 135 12 | 135 \
Rise Time CL = 1nF 50 | 150 50 | 150 | ns
Fall Time CL = inF 50 | 150 50 | 150 | ns
UVLO Saturation VGG = 6V, IL = 1mA ® 0.7 | 11 0.7 | 11 \%
Under-voltage Lockout Section
Upper Threshold 1842 Series e | 15 16 17 {145 | 16 [175] V
(Vceo) 1843 Series e | 78 | 84 9 78 | 84 9 v
Lower Threshold 1842 Series L 9 10 11 | 85| 10 ;115 V
(Veeo) 1843 Series e 7 76 | 82 7 76 ; 8.2 \
Total Standby Current
Start-Up Current L) 0.3 | 05 03 | 0.5 | mA
Operating Supply Current] VPN 2 = OV 1842 Series L) 11 15 11 15 | mA

VPIN3 = OV | 1843 Series | ® 14 | 17 14 | 17 | mA
Ve Zener Voltage IcC = 25mA e 30 34 40 30 34 40 A

The @ denotes the specifications which apply over the full operating temperature range, all others apply at Tj = 256°C unless otherwise specified.
Note 5. These parameters, although guaranteed over the recommended conditions,are not 100% tested in production.
Note 6. Adjust Vo above start threshold before setting al required level.
Note 7. Parameter measured at trip point of latch with Vpy o = OV
Note 8. Gain defined as
AVPIN 1

A= ——— 0<VpIN3 <08
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CURRENT MODE

REGULATING PULSE WIDTH MODULATORS

Oscillator Waveforms and Maximum Duty Cycle
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Oscillator timing capacitor, Ct is charged by Vpgp through RT

and discharged by an internal current source. During the tg =RTCT ¢n (.oo_sa_ua_)
discharge time, the internal clock signal blanks the output to the 0063 - 4 1
low state. Selection of RT and Cy therefore determines both Freguency, thenis: f = (1o +14)
oscillator frequency and maximum duty cycle. Charge and ForRr 5k f«_18
discharge times are determined by the formulas: T RTCT

Open-Loop Laboratory Test Fixture

O L REF
<
3 vee
NE222 P 1
100K
47K VWA -ﬁ CONIP VRLF U:
1K =
ERAGRA AMP
ADJUST 2| vrs hccl 7 }
47K 5K :E<— 1SEASE OLTPLT L B -Q L. TPLT
SENSE
ADJUST
RT/CT GHULAD
b
- = e
O GROUND

High peak current associated with capacitive loads necessitate careful grounding techniques. Timing and bypass capacitors should
be connected close to pin 5 in a single point ground. The transistor and 5K potentiometer are used 1o sample the oscillator wave
form and apply an adjustable ramp to pin 3 :
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CURRENT MODE

REGULATING PULSE WIDTH MODULATORS

OQutput Saturation Characteristics
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Part Number
IP1842J
1P2842J
1P2842N
IP2842D
IP2842D-14
1P3842J
IP3842N
IP3842D
|P3842D-14

IP1843J
IP2843J
IP2843N
IP2843D
1P2843D-14
1P3843J
IP3843N
IP3843D
IP3843D-14

Frequency Response
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Temperature Range

-55°C to
-25°C to
-25°C to
-25°C to
-25°C to
0°C to
0°C to
0°C to
0°C to

-55°C to
-25°C to
-25°C to
-25°C to
-25°C to
0°C to
0°C to
0°C to
0°C to

+125°C
85°C
85°C
85°C
85°C
70°C
70°C
70°C
70°C
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+125°C
85°C
85°C
85°C
85°C
70°C
70°C
70°C
70°C
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Package

8 Pin Ceramic DIP

B8 Pin Ceramic DIP

8 Pin Plastic DIP

8 Pin Plastic (150) SOIC

14 Pin Plastic (150)SOIC

8 Pin Ceramic DIP

8 Pin Plastic DIP

8 Pin Plastic (150) SOIC

14 Pin Plastic (150) SOIC

8 Pin Ceramic DIP

8 Pin Ceramic DIP

8 Pin Plastic DIP

8 Pin Plastic (150) SOIC
14 Pin Plastic (150) SOIC
8 Pin Ceramic DIP

8 Pin Plastic DIP

8 Pin Plastic (150) SOIC
14 Pin Plastic (150) SOIC
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