(CS-3845B

Current Mode PWM Control Circuit
with 50% Max Duty Cycle

The CS-3845B provides all the neces-
sary features to implement off-line
fixed frequency current-mode control
with a minimum number of external
components.

The CS-3845B incorporates a precision
temperature-controlled oscillator to
minimize variations in frequency. An
internal toggle flip-flop, which blanks
the output off every other clock cycle,
ensures that the dutv-cycle never

Absolute Maximum Ratings

Supply Voltage (I¢ ¢<30mA)

Supply Voltage (Low Impedance Source
Qutput Current......o

Output Energv (Capacitive Load) ..........

Analog Inputs (Vig, Vg o

exceeds 50% . The undervoltage lock-
out feature ensures that VREF is stabi-
lized within specification before the
output stage is enabled. The CS-38458
has been optimized for lower start up
current (500pA max).

Other features include 1% trimmed
band gap reference, pulse-by-pulse
current limiting, and a high-current
totem pole output for driving capaci-
tive loads.

Self Limiting
e 30V
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..................................... 0.3V to 5.5V

Error Amp Output Sink Current..........oo S 10mA
Lead Temperature Soldering
Wave Solder (through hole stvles only) ... 10 sec. max, 2607C peak

Reflow (SMD stvles only) ... 60)

Block Diagram

sec. max above 183°C, 230°C peak
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CS-3845B

B Reference Section

Output Voltage Tj=25°C, Iggp=1mA 4.90 5.00 5.10 v

TotalOut‘put‘Vanahon. " Line, Load Temp‘ Moo e T e T
500 ol gty U T TR e
Long Term Stability TA=125 C 1000 Hrs (Note 1)

5

B Oscillator Section
Imhal Accuracy Sawtooth Mode, TJ—25 ‘C 47 52 57 kHz
Temperature Stability Sawtooth Mode Tygn<T s<Tmax
(Note n ' 5 %
Discharge T,-25°C (Note D 7.5 83 9.3 mA

B Error Amp Section
Input Vo]tage Vcomp=2.5V 242 2.50 258 v

2<Vour<aV 65
B : R L
12<Vcc<25V 60
Vip=2.3V, Veoup=5V 05 0.8 mA
ViV RASRRE & e 0
V=27V, Ry =15k to Viges

1.1 \'%

(Notes 2&3) 2.85 3.00 3.15 v/vV

- WéouptbV (Note gy . BT T SRR - SLI A
12V 25V (Note 2) dB
“Tnput Bins Canerit 1. 1] | VgV 020 50T 10 pA
Delay to Output Tj=25°C (Note 1) 300 ns

B Output Section
Output Low Level Igpg=20mA 0.1 0.4 \%

Lo=200mA 15 22 \%

Rise Time T)=25 °C, C =1InF (Note 1) 50 150 ns
FallTime .. - ..o TE28C,Ci=taFfNoten . . - " - 50 % BE :




B Total Standby Curtent

as¥8e-SO

Start-Up Current ; I - 300 ;500 7 pA

Operdting Sapply Cutrent - VgV w0V R0k, Cped.3nF S ; SIS 8 mA

Vcc Zener Voltage Icc=25mA 34 \%
B PWM Section _ _ o

Maximum Duty Cycle

B Under-Voltage Lockout Section
Start Threshold

Notes:

ed in production.
2. Parameter measured at trip point of latch with V=0

1. These parameters, although guaranteed, are not 100% test-
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AV,
3. Gain defined as: A = —OME .oy <08V,
Sense

8L PDIP & SO

14L SO

1 1

VCC

9 Pwr Gnd
1 LB Vet P

NC

12,4613

Error amp output, used to compensate error amplifier

P E /;"5;,,.-:':",;74»5;1:;'.r‘;:", A LT
Noninverting input in Current Sense Comparator
. cy oy - %1 R T e .

| Oatpit i'i,f‘ﬁl’@
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 Qutpiat of 8V iniferrosl reference.

Output driver Gnd
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CS-3845B

2N2222

|
Vee ON/OFF Command

| to resst of IC
| CSX845
| Von 8.4V
: Varr 7.6V
|
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<15mA

A 4 A
<1mA " " »Veo
Von Vorr

Figure 1: Startup voltage for CS-3845B.

66

Undervoltage Lockout
During Undervoltage Lockout (Figure 1), the output driv-
er is biased to sink minor amounts of current. The output
should be shunted to ground with a resistor to prevent

activating the power switch with extraneous leakage cur-
rents.

PWM Waveform

To generate the PWM waveform, the control voltage from
the error amplifier is compared to a current sense signal
which represents the peak output inductor current (Figure
2). An increase in Ve causes 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 cur-
rent increase, the control voltage will increase allowing
the duty cycle to momentarily increase. Since the duty
cycle tends to exceed the maximum allowed to prevent
transformer saturation in some power supplies, the inter-
nal oscillator waveform provides the maximum duty cycle
clamp as programmed by the selection of OSC compo-
nents.
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Figure 3: Timing Parameters.
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Setting the Oscillator
The parameters T, and T4 can be determined as follows:
VREF - Vlower
te=R¢Crln
¢ TCr ( VigF - Vupper

tg=RCrln

Vier - IaRr - Vipper

VREF - IdRT - Vlowe'r )

Substituting in typical values for the parameters in the
above formulas:

Vier = 5.0V, Vipper = 2.7V, Vigwer = 1.0V, 13 = 83A,
then

t, = 0.5534R:Cy

23-0.0083 R
tg=R: In|[&2 222 0T
4= Relr (4.0 ~0.0083 RT)

For better accuracy Rt should be 210k€.

Grounding

High peak currents associated with capacitive loads neces-
sitate careful grounding techniques. Timing and bypass
capacitors should be connected close to Gnd in a single
point ground.

The transistor and 5kf) potentiometer are used to sample
the oscillator waveform and apply an adjustable ramp to
Sense.
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B D Thermal Data SL 8L 14L
| Lead Count Metric English - PDIP soO so
Max Min Max Min Roic typ 52 45 30 CT/W
8 Lead PDIP 940 914 370 360 Roja typ 100 165 125 C/W
8 Lead SO Narrow 5.00 4.80 197 188
14 Lead SO Narrow 8.74 8.53 344 336

SN v vy

MBI

6.60 (.260)
6.10 (-240)
1.65 ( 065} 4’| L_ w
T4 (055} asei0n
8.26 (.325)
” 7.49(:295) /\
4.32(.170) /“
0.38 (015 j
i
J L_ 0,51 (020) Some 8 and 16 fead
041 (.016) may have 1/2 lead
at the end of the package.
D All specs are the same.

HHHH T
4.01 (.158) 6.20 (.244)
3.80 (.150) 5.80 (.228)

0.48 (.018)
0.35(.014)

H HiT ii
Sl
|

|__0.25(010)
0.10 (.004)

_’I Lo.&s (.035)
0.41 (016)

Part Number 0°Cto 70°C Description
CS-3845BN8 . 8L PDIP
(C5-3845BD8 . 8L SO
(CS-3845BD14 . 14L SO
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