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1. General Description

The AiP494 integrates all the modules required to from a pulse-width modulation (PWM) control circuit
on a single chip. It is primarily used for power control and can be flexibly adjusted according to specific
applications.

The AiP494 device contains two error amplifiers, an adjustable oscillator, a dead-time control (DTC)
comparator, a pulse-steering control flip-flop, a 5V, 5%-precision regulator, and output-control circuits.
The error amplifiers exhibit a common-mode voltage range from -0.3V to Vcc-2V. The dead-time control
comparator has a fixed offset that provides approximately 5% dead time. The sawtooth wave at the
oscillator’s CT pin can serve as a common signal for other synchronized multi-rail power supply systems.
Additionally, the RT pin can be shorted to the REF pin to stop the oscillator, allowing the sawtooth wave
to be input directly from the CT pin.

The uncommitted output transistors provide either common-emitter or emitter-follower output capability.
The AiP494 device provides for push-pull or single-ended output operation, which can be selected through
the output-control function.

Features:

Complete PWM power-control circuitry

Uncommitted outputs for sink or source current

Output control selects single-ended or push-pull operation

Dead time adjusted

Internal regulator provides a stable 5V reference supply with 5% tolerance
Circuit architecture allows easy synchronization

ESD-HBM: 4000V

Operating temperature range: -40°C to +85C

Package form: DIP16/SOP16/TSSOP16
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Ordering Information:
Tube packing specifications:

Packaging | Markin Boxed
Part number ; ging g g TUtf[?t tube BOX(:_‘: Notes
orm code quantity quantity guantity
Dimensions of
. . 25 40 1000 plastic enclosure:
AIP494DA16.TB DIP16 AiP4d4 PCS/tube | tube/box | PCS/box | 19.0mm>6.4mm
Pin spacing:2.54mm
Dimensions of
. . 50 200 10000 plastic enclosure:
AIP494SALE.TB SOP16 AIP494 PCS/tube | tube/box | PCS/box | 10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
. . 96 200 19200 plastic enclosure:
AIPA94TALE.TB | TSSOP16 | AiP494 PCS/tube | tube/box | PCS/box | 5.0mm>4.4mm
Pin spacing:0.65mm
Reel packing specifications:
Packaging | Marking Reel Boxed reel
Part number . ) Notes
form code quantity quantity
Dimensions of
AiPA94SAI6TR | SOP16 | AiP494 | 4000PCS/reel | 8000PCS/ox | Plastic enclosure:
10.0mm>3.9mm
Pin spacing:1.27mm
Dimensions of
AiPA94TAL6.TR | TSSOP16 | AiP494 | 5000PCSireel | 10000PCS/box | Plastic enclosure:
5.0mm>4.4mm
Pin spacing:0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description
2.1, Block Diagram

OUTPUT CTRL

6 13
RT 0SC
S 1
CT D Q 8 o1
Dead time control 9
~——FE1

=0.1V comparator
prc4 %j> Y = C1

!
=0.7V Q2 11

Error comparator 1 PWM ;D— c2

1 comparator P— 10
1IN+ ——— I3 —
2 L Pulse control

1IN- —— trigger

Error comparator 2 2 Vee
2IN+ 16+>
15 |
2IN- ——
Reference 14 oer
regulator
FEEDBACK —3 D CYeIN
_—
0.7mA

2.2, Pin Configurations

1N+ [1]© 16/ 2IN+
1IN- | 2 15/ 2IN-

FEEDBACK | 3 | 14| REF
DTC [ 4 | 13| OUTPUT CTRL

CT|[5 | 12| Ve
RT |6 11| C2
GND | 7 | 10 E2
Cl|8]| 9 E1

Address:Building B4,NO.777,Jianzhu Road,Binhu District, Wuxi City,Jiangsu Province 3
http://www.i-core. cn P.C.: 214072 VER: 2024-08-B2



Wuxi I-CORE Electronics Co., Ltd.

Tab: 835-12-B7

2.3, Pin Description

Pin No. Pin Name 10 Description
1 1IN+ | Non-inverting input to error amplifier 1
2 1IN- | Inverting input to error amplifier 1
3 FEEDBACK | Input pin for feedback
4 DTC | Dead-time control comparator input
5 CT - Capacitor terminal used to set oscillator frequency
6 RT - Resistor terminal used to set oscillator frequency
7 GND - Ground
8 C1 0] Collector terminal of BJT output 1
9 El 0 Emitter terminal of BJT output 1
10 E2 O Emitter terminal of BJT output 2
11 C2 0 Collector terminal of BJT output 2
12 Ve - Positive Supply
13 OUTPUT CTRL | Selects single-ended/parallel output or push-pull operation
14 REF O 5V reference regulator output
15 2IN- | Inverting input to error amplifier 2
16 2IN+ | Non-inverting input to error amplifier 2

3. Electrical Parameter
3.1, Absolute Maximum Ratings

(Tamb=25°C, All voltage referenced to Vss, unless otherwise specified)

Characteristic Symbol Conditions Value Unit
Supply voltage Vce - 41 \Y
Amplifier input voltage Vi - Vcct+0.3 \%
Collector output voltage Vo - 41 \
Collector output current lo - 250 mA
Storage temperature Tstg - -65 to 150 T
Thermal DIP16 - 83
resistance (Note SOP16 01a - 115 TIw
1,2) TSSOP16 - 155
. DIP 245 .
Soldering temperature TL 10s SOP/TSSOP 260 C

Note 1: The package thermal impedance is calculated in accordance with JEDEC 2S2P.
Note 2: Maximum power dissipation is a function of Tj, 6;a and Ta. The maximum allowable power
dissipation at any allowable ambient temperature is Pp=(T;-Ta)/0;a.
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3.2, Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
Supply voltage Vce 7 - 40 \Y/
Amplifier input voltage Vi -0.3 - Vece-2 \Y
Collector output voltage Vo - - 40 \Y/
Collector output current
(each transistor) lo ) i 200 mA
Current into feedback terminal It - - 0.3 mA
Oscillator frequency fosc 1 - 300 kHz
Timing capacitor Cr 0.47 - 10000 nF
Timing resistor Ry 1.8 - 500 kQ
Ambient temperature Ta -40 - 85 C
3.3+ Electrical Characteristics
(Ta=25C, Vcc=15V, f=10kHz, C1=0.01puF, Rt=12kQ, unless otherwise specified)
Parameter Symbol Conditions \ Min. \ Typ. | Max. \ Unit
Reference Section
REF output voltage Vet lo=1mA 4.75 5 5.25 V
Line regulation Regiine Vee=7V to 40V - 2 25 mV
Load regulation Regioad lo=1mA to 10mA - 1 15 mVv
Output voltage change | \\/ '\1y | ATA=MIN to MAX ; 0.6 - mwiv
with temperature
Short-circuit output lsc REF=0V i o5 i mA
current
Oscillator Section
Frequency fosc - - 10 - kHz
Frequency change with \ i i 0
voltage Afose (AV) Vce=7V to 40V 1 %o
Frequency change with | ¢ “ATy | ATA=MIN to MAX - - 10 %
temperature
Error-Amplifier Section
Input offset voltage Vio Vo(FEEDBACK)=2.5V - 2 10 mvV
Input offset current lio Vo(FEEDBACK)=2.5V - 25 250 nA
Input bias current lis Vo(FEEDBACK)=2.5V - 200 1000 nA
Comm‘\’/r(‘)'lggge nput Vicr Vee=7V 1o 40V 03 | - |Vee2 | Vv
Open-loop voltage Vo(FEEDBACK)=0.5V
amplification Gvo to 3.5V, R =2kQ 0 % i dB
Unity-gain bandwidth GBW RL=2kQ - 800 - kHz
Common-mode rejection Vo(FEEDBACK)=0.5V
ratio CMRR to 3.5V, R =2kQ 65 80 i dB
Output sink current Vip=-16mV to -5V,
(FEEDBACK) lo- V(FEEDBACK)=0.7V 0.3 0.7 i mA
Output source current | Vip=15mV to 5V, 2 i i mA
(FEEDBACK) or V(FEEDBACK)=3.5V
Output Section
Collector off-state current \ lc(off) \ Vce=40V, Vcc=40V \ - \ 2 | 100 \ uA
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Emitter off-state current lEofr) Vce=Vce=40V, Ve=0 -100 - - UA
Common
Collector-emi emitter Vsat(c) VE=0, 1c=200mA - 1.1 1.3 V
tter saturation N
Emitter Vo(ciorc2)=15V, )
voltage follower Vsay(E) le=-200mA 15 2.5 \%
Output control input
P current P loc V1=Vret - - 3.5 mA
Dead-Time Control Section
Input bias current
(DEKD—TIME CTRL) lis o) V=0 t0 5.25V - 2 | -10 UA
Maximum duty cycle Vi (D_EAD'I'ME .
(eaCh OUtpUt) DCmax CTRL)—O, CT—0.0].UF, - 45 > Y%
Rr=12kQ
Input threshold voltage Vv Zero duty cycle - 2.7 3.3 V
(DEAD-TIME CTRL)) i Maximum duty cycle 0 4 - v
PWM Comparator Section
Inpu(t FtErEeggfcvlg)“age Vin Zero duty cycle ; 37 | 45 Vv
"}‘;‘g;gg;‘g{g”t I V(FEEDBACK)=0.7V | 03 | 07 | - mA
Total Device
RtL:V_fef’ a:' Vee=15V | - 6 10 mA
Standby supply current Icc ° der n:puts
and outputs |y .—4ov - 9 15 mA
open
V,(DEAD-TIME
Average supply current - CTRL)=2V, see Figure 1 - 75 - mA
3.4, Switching Characteristics
(Ta=257C, unless otherwise specified)
Parameter Symbol Conditions Min. Typ. Max. Unit
Rise time tr Common-emitter - 100 200 ns
Eall time te configuration, See Figure 3 - 25 100 ns
Rise time tr Emitter-follower - 100 200 ns
Eall time te configuration, See Figure 4 - 40 100 ns
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4. Testing Circuit

VCC:15V
12 %1509 150Q
2W 2W
4 Vee 8
Test DTC C1 Output 1
input 3 | FeEDBACK e1 |2 It
12kQ
.||—f\/\/\,i RT c2 AL Output 2
||} i Sler g2 |19 “.
0.01uF
| L Ve
2
| 16 1IN- Error
1 I 2IN+ amplifiers
150 oin-
13| oUTPUT 14
CTRL REF
GND
50k§2§
IK
Test Circuit
Voltage at Vee
o T UUU U ov

Voltage at

e 1 UUuUnrir____s
== AN AN

Threshold
voltage

DTC

ov
Threshold I

voltage

FEEDBACK
0.7V |
Duty cycle 0% —,<—>:<_>|_ MAX = 0%~
\Voltage Waveforms
Figure 1. Operational Test Circuit and Waveforms
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Amplifier under test

+

FEEDBACK

vi O

JT_ +

Vref P

Other amplifier

Figure 2. Amplifier Characteristics

15V

68Q
2W

Each output
circuit Output
C.=15pF

(see note A)

Test Circuit Output Voltage Waveform
Note A: C. includes probe and jig capacitance.
Figure 3. Common-Emitter Configuration

15V

eSS ssssssssmoog

Each output

' '

1 . . 1

' circuit !

1

s - :

i E Output
. '

LY - a 68Q
2W
C=15pF =<
(see note A)
Test Circuit Output Voltage Waveform

Note A: C. includes probe and jig capacitance.
Figure 4. Emitter-Follower Configuration
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5. Package Information
5.1, DIP16

|

bl

N

D 7
O
7 ] T LI LT T
2023/12/A Dimensions In Millimeters
Symbol Min Max
A2 3.00 3.60
Al 0.51 —
A 3.60 5.33
L 3.00 3.60
b 0.36 0.56
B1 1.52
D 18.80 19.94
El 6.20 6.60
2.54
0.20 0.36
eB 7.62 9.30
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5.2, SOP16

L

]

dHHH

HHHH

—
R

2023/12/A Dimensions In Millimeters
Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
b 0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
L 0.35 0.89
0 0° 8°
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5.3, TSSOP16
D

/ w .
ininininlnininli]

TM A2

mm
O
ﬁ @ N
e b
2023/12/A Dimensions In Millimeters
Symbol Min Max
A — 1.20
Al 0.05 0.15
A2 0.80 1.05
b 0.19 0.30
c 0.09 0.20
D 4.90 5.10
El 4.30 4.50
E 6.20 6.60
e 0.65
L 0.45 0.75
0 0° 8°
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6. Statements And Notes
6.1, The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Mercur | ! Hexaval Polybro .
Lead ) . Butylbe 9. B
and y and 2#3 ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur |~ imi | chromiu | minated | d phthala phthala ?’ tyl
lead y m biphenyl | biphen | t€ te yhth |a | phthala
compou | compo | UM compoun| s yl phthaia | e
nds unds comp - g ethers te
ounds
Lead
O O O o O 0] O o O O
frame
Plastic
. [} o (@] @] @] o o o o @]
resin
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit of the following
explanatio the SJ/T11363-2006 standard.
n x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2. Notes

We recommend you to read this chapter carefully before using this product.

The information in this chapter is provided for reference only and i-Core disclaims any express or implied
warranties, including but not limited to applicability, special application or non-infringement of third party
rights.

This product is not suitable for critical equipment such as life-saving, life-sustaining or safety equipment.
It is also not suitable for applications that may result in personal injury, death, or serious property or
environmental damage due to product malfunction or failure. 1-Core will not be liable for any damages
incurred by the customers at their own risk for such applications.

The customer is responsible for conducting all necessary tests i-Core’s application to avoid failure in the
application or the application of the customer’ s third party users. I-Core does not accept any liability.

The Company reserves the right to change or improve the information published in this chapter at any time.
The information in this chapter are subject to change without notice. We recommend the customer to
consult our sales staff before purchasing.

Please obtain related materials form i-Core’s regular channels and we are not responsible for its content if
it is provided by sources other than our company.

In case of any conflict between the Chinese and English version, the version is subject to the Chinese one.
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