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DESCRIPTION

The CS-3842A provides all the necessary features to implement off-line

fixed frequency current-mode control with a minimum number of external
components,

The CS-3842A family incorporates a new precision temperature-
controlied oscillator with an internaliy trimmed discharge current to
minimize variations in frequency. A precision duty-cycle clamp eliminates
any need for an external oscillator when at, or near, a 50% duty-cycle
condition. Duty-cycles greater than 50% are also possible. Special logic
ensures that Vref is stabllized before the output stage is enabled. lon-
implant resistors provide tighter control of under-voltage fockout..

Other features include low start-up current, pulse-by-pulse current

FEATURES:
® Optimized for off-line controf
¢ Internally trimmed

temperature compensated
oscillator

® Maximum duty-cycle clamp

® Vref stabilized before output
stage is enabled

¢ Low start-up current

® Pulse-by-pulse current
limiting
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Jihe . 1S 56 ® Improved U/V lockout
limiting, and a high-current totem pole output for driving capacitive loads, e Double pulse suppression
such as the gate of power MOSFET. The output is low in the off state, . P PP
consistent with N-channel devices. L 12? trr;wn;ed bandgap
The CS-3842A series of current-mode control ICs are available in 14- r .e ¢ )
pin and 16-pin “SO" package for surface mount applications as well . H'%h ‘:”"e“‘ totem pole
as 8 pin PDIP and 8 pin CDIP. outpu |
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Cherry Semiconductor Corporation, 2000 South County Trail, East Greenwich, Rhode Island 02818
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ABSOLUTE MAXIMUM RATINGS
Supply Voltage (Icc<80mMA) ............... .Self Limiting Output Energy (Capacitive Load) ..... Cereresaiasene 5ud
Supply Voltage {Low Impedence Source) ........ .30V Analog inputs (Pin 2,Pin3)............. PR+ & 3V to Vee
Output Current ....... PP 4 .3 ErrorAmpOu!putSinkCurrent...................10mA

ELECTRICAL SPECIFICATIONS: Unless otherwise stated ecmcatlons gply for -25=<Ta<85°C
or CS-2842A/2843A, a__70°C or CS-3842A/3843A. Vece=15V (Note 1);
RT"GBOQ Cy=.022uF for tnangular mode, Rr=10K, C+=3.3nf for sawtooth mode (see Fig. 3)
CS§-2842A CS-3842A
PARAMETER TEST CONDITIONS CS-2843A CS-3843A UNITS
MIN. [TYP, [MAX. [ MIN. | TYP. [MAX.

Reference Section

Output Voltage T=25°C, lo=1mA 495 1500 1505 1490 {500 }5.10 v
 Line Regulation 125Vins<25V - 6] 20 64 20 _mV
Load Regulation 1<1,<20mA _ [] 25 6] 25 mV
Temp. Stability {Note 2) ] 02 | 04 02 { 04 mV/°C
Total Output Vartation Line, Load, Temp. {Note 2) 4,90 510 |4.82 518 Vv
Output Noise Voltage 10Hz<t<10kHz, T;=25°C (Note 2) 50 50 uw
Long Term Stability TA=125°C, 1000 Hrs. (Note 2) §1 25 1l 541 25 mv
Output Short Circuit Ta=25°C -30 {-100 |-180 | -30 |-100 }-180 mA
Oscilllator Section
Initial Accuracy Sawtooth Mode (see Fig. 3), T;=25°C 47 )| 52 | 57 | 47 ) 62 | 57 kHz
Triangular Mode (see Fig. 3), T;=25°C 47 52 57 44 52 60 kHz
Voltage Stablility 125V <25V 0.2 1 0.2 1 %
Temp. Stability Sawtooth Mode Tuin=TaSTuax (Note 2) 5 5 %
) Triangular Mode Tamn<Ta<Tuax (Note 2) 8 8 %
Amplitude Ve 4 peak to peak 1.7 1.7 Vv
Discharge Current T=25°C 78 | 83 ] 88| 744 83 | 9.2 mA
Train<Ta=Tmax 75 90 | 7.2 9.4 mA
Error Amp Section
Input Voltage Ve 12.5V 245 1250 |2.55 1242 1250 ]2.58 V.
Input Bias Current 03 | -1 03] -2 pA |
Avor 2<Vo=4V 65 { 90 85 | 90 dB
Unity Gain Bandwidth {Note 2) 0.7 1 0.7 1 MHz
PSRR 12<Vee<26V 60 | 70 60 ] 70 d8
Output Sink Current Ve 2=2.7V, Ve 1=1.1V 2 6 2 [] mA
QOutput Source Current Vein 2=2.3V, Vein 125V -0.5 | -0.8 -0.5 | -0.8 mA
Vour High Ve 2=2.3V, Ri=15K to ground 5 [ 5 [] \'i
Vour Low . Ve 272.7V, Ri=15K to Pin 8 0.7 1.1 0.7 1.1 \
Current Sense Section
Gain {Notes 3 & 4) 2.85 3 1315 1285 3 1315 V/V
Maximum Input Signal Ve 175V (Note 3) 0.9 1 11 1 09 1 1.1 \'4
PSRR 12<5Vee<25V (Note 3) 70 70 dB
Input Bias Current -2 | -10 -2 | -10 pA
Delay to Output T;=25° (Note 2) 150 | 300 150 { 300 ns
Output Section
lenk=20mA ] 01 ] o4 o1 ] 04 v
Output Low Level lsin=200mA 15 | 22 i5 | 22 v
. Isource=20mA 13 | 135 13 | 135 )
Output High Level sounce=200mA 12 {135 12 [135 v
Rise Time T,=25°C, C.=1nF (Note 2) 50 | 150 50 | 150 ns
Fall Time T=25°C, Co=1nF (Note 2) 50 | 150 50 | 150 ns
Output Leakage Vee=14V, UVLO Active, Ve 6=0 001 | -10 0.01 | -10 A
Total Standby Current
Start-Up Current 0.5 i 0.5 1 mA
QOperating Supply Current Ve 2=Vei 350V Ry=10K, Cr=3.3nF 1 17 11 17 mA
| Ve Zener Voltage lec=25mA 34 34 v
Notes: 1. Adjust Vce above lhe slart lhreshcld be(ore selting at 15V. 3. Parameter measured at trip point of latch with Ve 2=0.
2, These d, arq not 100% tested in production. 4, Gain defined as:
© e AVEML Ve a0V,
AVeys

4-36

SR ]



CHERRY SEMICONDUCTOR CORP 19E

D NN 206755k 0001470 &8 mm

ELECTRICAL SPECIFICATIONS

T-58-11-31 ~

CS-2843A
PARAMETER TEST CONDITIONS CS-20424 CS-3e424 CS-3843A | yni1s
MIN. [ TYP. [Max.] MiN. Trvp. Jwax.[miN. JTve. [MAX,
Under-Voitage Lockout Section
Start Threshold . 15 16 17 | 145 16 }17.5 7.8 8.4 9.0 Vv
Min. Opﬂa_liﬂlVoﬂage After Turn On 9 10 11 8.5 10 | 11.5 7.0 76 | 82 \i

ICC
ON/QFF COMMAND <I15mA
| TORESTOFIC
|
( CSXe4ZA | CSxadaA <imA 4 y — Ve
| Tou 16V 8.4V ) Tox o
| Torr 10V 7.6V During Undér-Voitage Lock-Out, the output driver is biased to a
| high impedance state. Pin 6 should be shunted to ground with a
| — e —— o —— bleeder resistor to prevent output leakage current from activating
the power switch.
Fig. 1
3842A/3843A TIMING DIAGRAM
Rt/Cr
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Fig. 2

NOTES ON CS3842A/CS3843A TIMING DIAGRAM

To generate the PWM waveform, the control voltage from the error
amplifieris comparedto a currentsense signal which represents the peak
output inductor current. An increase in Vin dauses the inductor current
slope to increase, thus reducing the duty cycle. This is an inherent feed-
forward characteristic of current mode control, since the control voltage
does not have to change during changes of input supply voltage.

When the power supply sees a sudden large output current increase, the
control voltage will increase allowing the duty cycle to momentarily
increase. Since the duty cycle tends to d the i llowed, to
prevent transformer saturation in some power supplies, the internal
oscillator waveform provides the maximum duty cycle ¢lamp as pro-
9 d by the selection of Ry/Cy

p ns.
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Sawtooth Made
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INTERNAL CLOCK
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Triangular Mode
CT SMALL Ry (x:700Q)
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Fig. 3 I_ INTERNAL CLOCK
Oscillator timing capacitor, Cr, is charged by Vaer through Rr and state, thus providing a user selected maximum duty cycle clamp.
discharged by an internal current source. During the discharge Charge and discharge times are determined by the general
time, the internal clock signal blanks out the output to the LO formulas:
Vagr-Vir
t=RiCrén Vaes-Vur
_J Vaee-laRr-Vur
N t=RiCrn {VeerlaRr-Vur

Assuming typical values forthe parameters in the above formulas:
Vaer=5.0V, Vuir=2.7V, VLr=1.0V, 1:=8.3mA, then
t=+.5534 RiCr
2.3-,0083Rr
te~RiGrén 4.0-.ooaaRT)

The frequency and maximum duty cycle can be approximately determined from the following graphs

OSCILLATOR FREQUENCY VS. Cy

Y
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OSCILLATOR DUTY CYLCLE VS. Ry — o
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FIG. 5

OPEN-LOOP LABORATORY TEST FIXTURE

—O VREF
éRT
<
2; I Vee
a7k '\_f\—E COMP Vier| 8 Towr
ERROR AMP ‘——"—E Vee Ve
ADJUST
5K
47K lsense > \_‘E lsense QUPUT OUTPUT
ADJUST
B = 4 |Re/Cy GROUND
—}- J_ GROUND
Cr =

High peak currents associated with capacitive loads necessitate The transistor and 5K potentiometer are used to sample the
careful grounding techniques. Timing and* bypass capacitors oscillator waveform and apply an adjustable ramp to pin 3.
should be connected close to pin 5 in a single point ground.
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