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Triple Outputs Switching Converter for AMOLED Display

FEATURES

® Input voltage: 2.5V ~ 5.0V

® Excellent line and load transient response

® Programmable output voltage by ESWIRE
from 4.6V to 5V in 100mV steps (Default: 4.6V)
® Programmable output voltage by ESWIRE
from -6.6V to -1V in 100mV steps (Default: -4V)
® Programmable output voltage by ASWIRE
from 6.9V to 7.9V in 50mV & 7.1V to 7.8V in

100mV steps (Default: 7.6V)

Max Output current for ELVDD and ELVSS
600mA @ Vin=2.5V, ELVDD=4.6V, ELVSS= -4V
750mA @ Vin=3.2V, ELVDD=4.6V, ELVSS= -6V
800mA @ Vin=3.2V, ELVDD=4.6V, ELVSS= -5V
800mA @ Vin=3.4V, ELVDD=4.6V, ELVSS= -6V

850mA @ Vin=3.0V, ELVDD=4.6V, ELVSS= -4V

150mA Max Output current for AVDD
Short Circuit Protection (SCP)

® @ @ V V V V V

WLCSP 2.05X2.05 - 25B

APPLICATIONS

Active Matrix OLED

TYPICAL APPLICATION CIRCUIT

GENERAL DESCRIPTION

The AWS37577E is specially designed for
AMOLED (Active Matrix organic LED) Display
panels. It integrates two high performance boost
converters, VO1 (positive voltage ELVDD) and
VO3 (AVDD), one inverting buck-boost converter
for VO2

converters have excellent line and load transient

(negative voltage ELVSS). These

response.

The VO3 can be programmed by ASWIRE, the
VO1 and VO2 can be programmed by ESWIRE.
All these interfaces can turn on/off corresponding

converters.
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PIN CONFIGURATION AND TOP MARK

AW37577ECSR Marking

(Top View)

AW37577ECSR
(Top View)
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PIN DEFINITION

XXXX
XXXX
XXXX
XXXX
040V
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2 3 4 5

AOFG - AW37577ECSR
XXXX - Production Tracing Code

Ball No. Symbol /10 Description
D1, E1 LX1 Output | Switching node of ELVDD Boost converter
D2, E2, E3 VO1 Output | Output voltage of ELVDD Boost converter
B1, C1, C2 PGND1 GND Power ground for ELVDD Boost converter
C4, C5,D5 LX2 Output | Switching node of ELVSS inverting Buck-Boost converter
D4, E4, E5 VO2 Output | Output voltage of ELVSS inverting Buck-Boost converter
A5, B4, B5 PVIN Input Input supply voltage for Power
A2 LX3 Output | Switching node of AVDD Boost converter
A1 VO3 Output | Output voltage of AVDD Boost converter
B2 PGND2 GND Power ground for AVDD Boost converter
A4 AVIN Input | Input supply voltage for analog
A3 AGND GND | Analog ground
D3 ESWIRE Input | S-wire control input (Active-High) for ELVSS
C3 ASWIRE Input | S-wire control input (Active-High) for AVDD and FD enable
B3 SET Input | GPIO input to select AVDD output voltage range
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FUNCTIONAL BLOCK DIAGRAM
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ORDERING INFORMATION

Moisture Environmental | Deliver
Part Number | Temperature Package Marking | Sensitivity . y
Information Form
Level
WLCSP 3000 units/
AW37577ECSR | -40°C ~85°C AOFG MSL1 RoOHS+HF Tape and
2.05X2.05 - 25B R
eel
ABSOLUTE MAXIMUM RATINGS(NOTED
PARAMETERS RANGE

Supply voltage range AVIN, PVIN -0.3V to 6V

Input voltage range ASWIRE, ESWIRE, SET -0.3V to 6V

VO1 -0.3V to 6V

LX1 -0.3Vto 7V

VO3 -0.3V to 10V

Output voltage range
LX3 -0.3V to VO3+0.3V
VO2 -8V to -0.3V
LX2 -8V to PVIN+0.3V
Junction-to-ambient thermal resistance 6sa 69°C/W

Operating free-air temperature range Ta

-40°C to 85°C

Operating junction temperature range T

-40°C to 125°C

Maximum operating junction temperature Timax 160°C
Storage temperature Tstc -65°C to 160°C
Lead temperature (soldering 10 seconds) 260°C
ESD(Including HBM CDM)(NOTE 2)
HBM +2kV
CDM +1.5kV
Latch-Up
Test condition: +IT: +200mA
JEDECT78E -IT: -200mA

NOTET1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions". Exposure to absolute-maximum-rated conditions for prolonged
periods may affect device reliability.

NOTEZ2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin. Test
method: ESDA/JEDEC JS-001-2017. ESDA/JEDEC JS-002-2018(CDM,).
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Recommended Operating Conditions

Symbol Parameter Min. | Typ. | Max. | Unit
VIN Input voltage 2.5 3.7 5 \%
Cin Input capacitance 40 66 uF

Cour 0of VO1 44 MF

CoupNoeg) | Output Cour of VO2 44 =
capacitance

Cour of VO3 22 uF

L,(NOTE4) | |nductance for VO1 2.2 4.7 uH

L2 Inductance for VO2 2.2 pH

Ls Inductance for VO3 10 pH

Ta Operating free-air temperature range -40 25 85 °C

NOTE3: The minimum value of the required capacitor for 800mA load at Vvo1= 4.6V or Vyoz = -4.0V is 13.2uF
and for 150mA load at Vvos = 7.6V is 3.9uF.

NOTEA4: To improve the combined efficiency at heavy load and maximum output current capability of VO1 and
VO2, the inductance for VO1 can be replaced with a value of 2.2uH.
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ELECTRICAL CHARACTERISTICS

AVIN = PVIN = 3.7V, typical values are at Ta = Ty= 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN | TYP | MAX | UNIT
SUPPLY CURRENT AND THERMAL PROTECTION
AVIN, PVIN Input voltage range 2.5 3.7 5 \Y
o |swdmaren | B =pSMREC WD 0a L |
R s | m
Vouio Under-voltage lockout AVIN Falling 2.10 2.25 v
threshold AVIN Rising 2.27 2.45 v
Tsp ;I;hrﬁgﬂtzlrﬁgtdown Temperature Rising 160 °C
ELVDD BOOST CONVERTER(VO1)
Output voltage 4.6 4.6 5 \%
Vvo1 No load -0.5 0.5 %
Output voltage accuracy
No load, Ta=-40°C to +85°C -0.8 0.8 %
AVIN = PVIN = 2.5V ~ 5.0V, Vyoo= -4V 600 mA
AVIN = PVIN = 3.2V ~ 5.0V, Vyoo= -6V 750 mA
loamax™OTES) | Maximum Output Current | AVIN = PVIN = 3.2V ~ 5.0V, Vyo,= -5V 800 mA
AVIN = PVIN = 3.4V ~ 5.0V, Vyo,= -6V 800 mA
AVIN = PVIN = 3.0V ~ 5.0V, Vyoo= -4V 850 mA
Rosons Switch on-resistance 120 mQ
Rosonr Rectifier on-resistance g ™A 140 mQ
o 1.45 MHz
fsw1 Switching frequency 3 s %
lumiTa Switch current limit Inductor peak current 2.20 2.75 3.30 A
Vacpr Short-_circuit threshold in Voltage decrease from nominal 0.9x v
operation Vvou Vvo1
tscp1 Short-cirguit detection time 1 ms
in operation
RbpcHe Discharge resistance FD =ON, lo1 = 1mA 30 50 70 Q
Line Regulation | Vvo1_LINEREG lo1 = 100mA, Vin = 2.5V to 4.5V 0.018 %/\V
Reguaton | Vvo1_tosorec lo = 1MA ~ 600mA 0.3 %I/A
ELVSS INVERTING BUCK-BOOST CONVERTER (VO2)
Output voltage range -6.6 -4.0 -1.0 \%
Vvo2 No load -25 25 mV
Output voltage accuracy
No load, Ta=-40°C to +85°C -40 40 mVv
AVIN = PVIN = 2.5V ~ 5.0V, Vyoo= -4V -600 mA
AVIN = PVIN = 3.2V ~ 5.0V, Vyo= -6V -750 mA
loamax™OTES) | Maximum Output Current | AVIN = PVIN = 3.2V ~ 5.0V, Vyg,= -5V -800 mA
AVIN = PVIN = 3.4V ~ 5.0V, Vyo,= -6V -800 mA
AVIN = PVIN = 3.0V ~ 5.0V, Vyoo= -4V -850 mA
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interfaces

Rbsons Switch on-resistance 120 mQ
— - Ips = 200 mA
Rbsonr Rectifier on-resistance 70 mQ
1.45 MHz
fswz Switching frequency
-8 8 %
ILmi2 Switch current limit AVIN=PVIN=25V 3.60 4.60 5.60 A
Robche Discharge resistance FD =ON, lo2=1mA 30 50 70 Q
Short circuit threshold in . . 0.9x
Vscp2 operation Voltage increase from nominal Vvo2 Vvoz \%
¢ Short circuit detection time 1 ms
scp2 in operation
Start-up short detection
Vssp threshold 200 mV
Start-up short detection
tssp time 10 ms
Line Regulation | Vvoz_LINEREG lo2 = 100mA, ViNn = 2.5V to 4.5V 0.03 %/\V
Relg_ﬁli.i':l(:ion Vvoz_LINEREG lo2 = 1ImA ~ 600mA 0.3 %/A
AVDD BOOST CONVERTER (VO3)
SET = HIGH 6.9 7.6 7.9 Y,
Output voltage
SET = LOW 7.1 7.6 7.8 Y,
Vvos
No load -0.8 0.8 %
Output voltage accuracy
No load, Ta=-40°C to +85°C -1.0 1.0 %
loamax Maximum Output Current AVIN = PVIN = 2.5V ~ 5.0V 150 mA
Rosons Switch on-resistance 250 mQ
- - Ips=30 mA
Rbsonr Rectifier on-resistance 750 mQ
. Switching f 1.45 MHz
Sw3 witching frequenc
gireq y 3 8 %
ILmiTs Switch current limit Inductor peak current 0.9 11 1.3 A
RocHe Discharge resistance FD =ON, los =1 mA 30 50 70 Q
Short-circuit threshold in Voltage decrease from nominal 0.9x
Vscp3 - \%
operation Vvos Vvos
¢ Short-circuit detection time 1 ms
ScP3 in operation
Line Regulation | Vvos_LINEREG los = 50mA, Vin = 2.5V to 4.5V 0.05 %/\V
Re'g“j;‘:ion VN03_LINEREG los = 1MA ~ 150mA 0.25 9%/A
LOGIC SET
ViH High level input voltage AVIN = PVIN = 2.5V ~ 5.0V 0.84 \%
Vi Low level input voltage AVIN = PVIN = 2.5V ~ 5.0V 0.4 \Y
CTRL INTERFACE(ASWIRE,ESWIRE)
ViH High level input voltage AVIN = PVIN = 2.5V ~ 5.0V 0.84 \%
Vi Low level input voltage AVIN = PVIN = 2.5V ~ 5.0V 0.4 \%
Pull down resistance of
Rswire ASWIRE and ESWIRE Vswire=1.8V 270 kQ
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tLow™OTES®) | | ow-level pulse duration 2 10 25 us
tricH™OTE®) | High-level pulse duration 2 10 25 us
Shutdown pulse
torr(NOTE ) duration(ASWIRE/ESWIRE 200 us
= low)
tint(NOTE 6) Initialization time 300 400 us
Data storage/accept time
(NOTE 6)
tsTORE period 160 us

POWER SEQUENCE

toeLay(NOTE 6) VO2 start up time delay SSD ON = —
Vot SSD OFF 0 —

NOTED: The specific parameters of the peripheral inductors are as follows:
L1: DFE252012F-4R7TM=P2 2.4A, 160mQ, 252012 L2: DFE252012F-2R2M=P2 3.6A, 68mQ, 252012
L3: DFE252012F-100M=P2 1.6A, 400mQ, 252012

Test Condition: Ambient temperature is 60°C, the load current is only between the VO1 and VO2, VO3 is no
load, AW37577E works stably in laboratory test environment.

NOTEG6: Guaranteed by design characterization and correlation with process controls. Not fully test in
production.
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TYPICAL CHARACTERISTICS

AVIN = PVIN = VIN = 3.7V, Vyg= 4.6V, Vygo= -4V, Vyo3= 7.6V. Typical values are at Ta = Ty= 25°C (unless
otherwise noted)

95

95
% 7@&& 90
8 \\\ % // I \
3 80 — <80 [~
S / S / T
375 375
S |l £ .o LI/
5 " 2" ~
i 65 — VIN=2.5V ~———VIN=2.9V —] i 65
——VIN=3.7V VIN=4V
60 3 60 VIN=2.5V == VIN=2.9V
s ——VIN=4.5V ——VIN=5V o VIE3 7V VIN=2Y
e \/IN=4.5V = VIN=5V
0 L [ [ [ [ | 5 . ! .
0 01 02 03 04 05 06 07 038 0 0.05 0.1 0.15 0.2
Output Current (A) Output Current (A)
Figure1. VO1 and VO2 Combined Efficiency Figure 2. VO3 Efficiency
4.64 4.64
4.62 4.62
g 4.6 e S 16 e ——
3] 3
> = |LOAD=0mA >
> 4.58 — > 4.58
= |LOAD=100mA e \/IN=2.5V == VIN=2.9V
— tiomo=xoomn e —\ T
4.56 ILOAD=500mA — 456 p—— VIN=4:8V VIN=5V —
ILOAD=700mA | |
4.54 l l 4.54
25 3 35 4 4.5 5 0 0.2 0.4 0.6 0.8
Input Voltage (V) Output Current (A)
Figure 3. VO1 Line Regulation Figure 4. VO1 Load Regulation
-3.94 -3.94
= |LOAD=0mA
-3.96 [~ ———|LOAD=100mA -3.96
e |LOAD=300mA
e | LOAD=500mA R
-3.98 = ILOAD=700mA 3
S e
N - — N - e
3 4 e — o 4 ——
= >
-4.02 -4.02 |- ——VIN=2.5V ——VIN=2.9V
= V/IN=3.2V VIN=3.7V
e \/IN=4.2V = V/IN=4.5V
-4.04 -4.04 VIN=4.8Y = VIN=5Y
-4.06 -4.06 |
2.5 3 35 4 4.5 5 0 0.2 0.4 0.6 0.8
Input Voltage (V) Output Current (A)
Figure 5. VO2 Line Regulation Figure 6. VO2 Load Regulation

www.awinic.com 9 ©2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved



AW37577E
Apr. 2025 V1.6

7.62 7.62
7.61 7.61
7.6 - — 7.6 == —
S S
P 7.59 87'59
>> e |LOAD=1mA >> e \/IN=2.5V = VIN=2.9V
7.58 ILOAD=10mA — 7.58 x:m:i% xm:ig\\j -
ILOAD=50mA VIN=4.8V == \/IN=5V
7.57 ——— ILOAD=150mA ~ 7.57
7.56 | | 7.56
25 3 3.5 4 4.5 5 0 0.04 0.08 0.12 0.16 0.2
Input Voltage (V) OQutput Current (A)
Figure 7.VO3 Line Regulation Figure 8. VO3 Load Regulation
18 T 0.7
E 16 Vvo1=4.6V <06
E 14 A ?E’ ‘
§ <12 505 '/
o -1 —"1 O /
g% /, _— 5 N—" 3 T
€5 / / I 5 /
SCos — ! ]
5 — Vyo=-2V ] €03 ——
Na / S
O S06 [ — Ve || 2| B
SO0 Ve =5V % 0.2 Vyos= 7.6V ]
€ o4 voz_ | =
g o VooV 2 o4 —— Vo= 6.9V
Q o2 Vyo,=-6.6V | Q | |
0 | | 0
25 3 35 4 4.5 5 2.5 3 3.5 4 4.5 5

Input Voltage (V)

Figure 9. VO1 and VO2 Combined Maximum Output CurrentNCTES®)

Input Voltage (V)
Figure 10. VO3 Maximum Output CurrentNCTES)

— - e e
z I [ ASWIRE .
~ q.
ASWIRE
Pre ‘ 4 | ESWIRE
ESWIRE .
/ \
1
- \
03 | s
‘
ae VO1 / ) L VO1
... VO2
e /’f Vo2

Time (5ms/div)

Figure 11. Start up Sequence
(ASWIRE starts 3ms before ESWIRE)

Time (5ms/div)

[
o |

Figure 12. Shut down Sequence with FD ON
(ASWIRE stops 1ms later than ESWIRE)

www.awinic.com 10

©2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved




AW37577E
Apr. 2025 V1.6

[ [T TTT ™=
L

— Vo1

e ! o e N T s Wy
DC Couple 10mV/div

ILOAD= 100mA

" \ Time (500ns/div)

\m‘lqt
Il

Figure 13. VO1 Switching and Output Waveforms

SW1 e rﬂmm L£cROY
i Ty
VVO1

\W\W\W\W\MN/\

DC Couple 20mV/div

ILOAD= 600mA

150 T 4

Time (500ns/div)

Figure 14. VO1 Switching and Output Waveforms

Sw2 e e
s [ B s — - o
A L‘W WEa L/ |

| [ ‘
_[ e = r—' =
v | LT T T T 1€

DC Couple 10mV/div
lLoap= -100mA

Time (500ns/div)
Figure 15. VO2 Switching and Output Waveforms

AR TN LEchOy
| =mthtora

BRERE

DC Couple 20mV/div I.oap= -600mA

- Time (500ns/div) F-5
Figure 16. VO2 Switching and Output Waveforms

SW3 -« TELEDYNE LECRDY
E, - | L—_' i Y= — | r___," b | L" -
VVO3

DC Couple 10mV/div

sm s

Time (500ns/div)
Figure 17. VO3 Switching and Output Waveforms

o e
SW3 ‘

hpy L—J — =

“"Vvos

BANVANVIANVAN VA NVAANVANNT 4

DC Couple 20mV/div

lLoap= 120mA

001 s

Time (500ns/div) e e
Figure 18. VO3 Switching and Output Waveforms

www.awinic.com 11

©2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved



AW37577E
Apr. 2025 V1.6

) e | VIN=37vio a2y e
N VIN=3.7V to 4.2V N P — e
= 1 ‘. — : ' : v \ |k
1 ,‘ \ | \ ; - Nigeoeo | Nad mape ] R EHRERER, =N
0y ' | “ s« Vyos ’ M
NN AW NN N N ‘ NMMMM o
7 Vo2 . Vvoz

FEr T T T | R e N N

DC Couple 20mV/div DC Couple 20mV/div

Time (1ms/div) sl | Time (1msidiv) = ™
Figure 19. Line transient at No Load Figure 20. Line transient at Light Load (10mA)
L VIN=3TVIoa2y e i
i i ! '1 | L
M—-—} L ‘ L N

Vvos Vyos DC Couple 50mV/div Y Vo
R - A
i : l 1 ‘
Vo2

ILOAD12= 500mA ILOAD3: 150mA

{ 1 ! \ 1 { \
e YVO1 - | ‘ I I | ‘ I
prie [ | | ‘1 [ | J | ! f
108 J\—/ J x—l — ],_.‘
Vvo1 and Vvoz DC Couple 20mV/div DC Couple 50mV/div
w@ e - — = - 0oey = o Tws ime
Time (1ms/div) ’_“‘ s Tt Time (1ms/div)
Figure 21. Line transient at Heavy Load Figure 22. VO1 Load transient (10~300mA)
. e | P iy

Vvos

Vs | L ;\_\ L [ | Ty W("'“*FJ e e
T B

lLoap .
g f ! 1 f 1 f ‘ ’ lLoap
| { { i - |
n‘ | \ o \ ! l 'J \ Y | ’ ‘ \ J j \ \ J le
DC Couple 50mV/div ... DC Couple 50mV/div
e T 3 e ok Twe 5me ' b ks ime ims
| (I
v 777’-"‘ Time (1ms/div) | __swiow Time (1ms/div)
Figure 23. VO2 Load transient (10~300mA) Figure 24. VO3 Load transient (10~100mA)

www.awinic.com 12 ©2025 Shanghai Awinic Technology Co., Ltd. All Rights Reserved




AW37577E
Apr. 2025 V1.6

DETAILED FUNCTIONAL DESCRIPTION

Sequence
tow | twen !
INIT — > AVDD Pulsefin FD Pulse#n
ASWIRE |<—>‘
UNIT — - — ELVSS Puisesn
ESWIRE |<L>
6.9V-7.9V (SET=1) 7.1V~7.8V (SET=0)
— tsTore —
7.6V
AVDD
3ms
>
4.6V
3ms
ELVDD
toeLay
ELVSS P
NG - tsrore—
-4.0V
-6.6V--1.0V

Figure 25. Timing diagram

The AVDD boost converter operates with a cycle-by-cycle peak current limit topology and fixed 1.45MHz
frequency. The AVDD output voltage can be programmed through ASWIRE interface, and the output voltage
table can be changed by the condition of SET interface. When SET = LOW, AVDD is available from 7.1V to
7.8V with 100mV steps, while SET = HIGH, AVDD is available from 6.9V to 7.9V with 50mV steps. The
programming table of AVDD output voltage is shown in Table 1.

The AVDD boost converter begins soft-start to its default voltage 7.6V with a tinit time delay after the ASWIRE
logic level goes high. The soft-start lasts for 3ms typically.

The AVDD output voltage is programmable by applying different pulses to ASWIRE interface, which counts
the rise edges, plus a high logic level to ASWIRE lasts longer than a tstore time is detected after controll pulses
stop, AVDD starts altering to the target voltage. The AVDD boost converter turns off with a torr time delay after
the logic level of ASWIRE interface goes from high to low.

Table 1. Programming of AVDD output voltage

SET=0 SET=1
ASWIRE Pulse AVDD ASWIRE Pulse AVDD
0 7.6V 0 7.60V
1 7.8V 1 7.90V
2 7.7V 2 7.85V
3 7.6V 3 7.80V
4 7.5V 4 7.75V
5 7.4V 5 7.70V
6 7.3V 6 7.65V
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SET=0 SET=1

ASWIRE Pulse AVDD ASWIRE Pulse AVDD
7 7.2V 7 7.60V
8 7.1V 8 7.55V
9 7.50V

10 7.45V

11 7.40V

12 7.35V

13 7.30V

14 7.25V

15 7.20V

16 7.15Vv

17 7.10V

18 7.05V

19 7.00V

20 6.95V

21 6.90V

The inverting buck-boost and boost converters both operate with a cycle-by-cycle peak current limit topology
and fixed 1.45MHz frequency. The ELVSS output voltage can be programmed from -6.6V to -1.0V with 100mV
steps. The programming table of ELVSS output voltage is shown in Table 2. The ELVDD output voltage can
be programmed from 4.6V to 5.0V with 100mV steps by ESWIRE interface as well. The programming table of
ELVDD output voltage is shown in Table 3.

The ESWIRE interface controls the on and off state of ELVDD and ELVSS. The ELVDD boost converter begins
soft-start to its default voltage 4.6V with a tint time delay after the ESWIRE logic level goes high. When SSD
function is on, the ELVSS inverting buck-boost converter with -4V default value starts to operate 10ms later
than the ELVDD boost converter; on the other hand, SSD function is off, the ELVSS inverting buck-boost
converter with -4V default value starts to operate when the ELVDD output voltage establishs completely.

Both converters are implemented with a 3ms soft-start to limit the inrush current. When ESWIRE interface
goes low for torr time, the ELVDD and ELVSS converters stop operation simultaneously.

The ELVDD and ELVSS output voltage both are programmable by applying different pulses to ESWIRE
interface, which also counts the rise edges, plus a high logic level of ESWIRE lasts longer than a tstore time
is detected after controll pulses stop, the ELVDD and ELVSS outputs start altering to the target voltage.
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Table 2. Programming of ELVSS output voltage

ESWIRE Pulse ELVSS ESWIRE Pulse ELVSS
0 -4.0V 31 -3.6V
1 -6.6V 32 -3.5V
2 -6.5V 33 -3.4V
3 -6.4V 34 -3.3V
4 -6.3V 35 -3.2V
5 -6.2V 36 -3.1V
6 -6.1V 37 -3.0V
7 -6.0V 38 -2.9V
8 -5.9v 39 -2.8V
9 -5.8Vv 40 -2.7V
10 -5.7V 41 -2.6V
11 -5.6V 42 -2.5V
12 -5.5V 43 -2.4V
13 -5.4V 44 -2.3V
14 -5.3V 45 -2.2V
15 -5.2V 46 -2.1V
16 -5.1V 47 -2.0V
17 -5.0V 48 -1.9v
18 -4.9V 49 -1.8Vv
19 -4.8V 50 -1.7v

20 -4.7V 51 -1.6V
21 -4.6V 52 -1.5V
22 -4.5V 53 -1.4V
23 -4.4V 54 -1.3Vv
24 -4.3V 55 -1.2v
25 -4.2V 56 -1.1V
26 -4.1V 57 -1.0V
27 -4.0V
28 -3.9V
29 -3.8V
30 -3.7V
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AW37577E operates with an input voltage range of 2.5V to 5.0V. However, due to different input and output
voltage, the maximum output current capability is quite different, and also affected by peripheral inductors and
capacitors, additional input capacitors are recommended for lower input supply voltage.

AW37577E also has the slew rate control during the transition of the ELVSS output voltage, which aims to
accomplish smooth voltage changes. The ramp time is 90us typically, step is 100mV, the wider the transition
range of the ELVSS output voltage, the longer the transition time.

ELVSS

Figure 26. The output voltage of ELVSS transition time

Table 3. Programming of ELVDD output voltage

ESWIRE Pulse ELVDD
0/no pulse 4.6V
76 5.0V
77 4.9V
78 4.8V
79 4.7V

Under Voltage Lock-Out

Under Voltage Lock-Out (UVLO) is implemented to detect the input voltage AVIN. Once AVIN drops below
UVLO falling threshold, all of the three converters (AVDD, ELVDD and ELVSS) stop switching; If AVIN
increases above UVLO rising threshold, the three converters restart switching and resume to their previous
settings.

Start-up Short Detection (SSD)

The start-up short detection block detects the ELVSS output voltage to monitor whether ELVSS and ELVDD
are short connected. If the ELVSS output voltage is pulled up to 0.2V in 10ms after ESWIRE interface goes
high, SSD function is triggered and the ELVDD and ELVSS converters shut down immediately. FD function is
on at the same time. Resetting the power supply or pulling the ESWIRE interface low for more than a torr time
can restart the device.

SSD function is enabled and disabled by the pulse numbers of ASWIRE interface. Number of controll pulse is
set differently depending on the logic condition of SET interface. SSD function is on by default, the pulse
numbers are shown in Table 4.
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Table 4. ASWIRE pulses for SSD function

SET=0 SET=1
ASWIRE Pulse SSD ASWIRE Pulse SSD
0/no pulse ON 0/no pulse ON
9 OFF 22 OFF
10 ON 23 ON

Fast discharge (FD)

The output voltage (AVDD, ELVDD and ELVSS) fast discharge function is enabled and disabled by the pulse
numbers of ASWIRE interface. Number of controll pulse is set differently depending on the logic condition of
SET interface. The pulse numbers are shown in Table 5, FD function is off by default.

When FD function is active, either ASWIRE or ESWIRE interface keeps high state, all outputs of the device
are discharged to GND.

Table 5. ASWIRE pulses for FD function

SET=0 SET=1
ASWIRE Pulse FD ASWIRE Pulse FD
O/no pulse OFF O/no pulse OFF
11 ON 25 ON
12 OFF 26 OFF

Short Circuit Protection (SCP)

The short circuit protection block monitors the output voltages of the AVDD, ELVDD and ELVSS converters to
protect the device of short connections to ground or overload. When an SCP or overload event occurs, all the
three converters shut down and FD function is enabled simultaneously. Only resetting the power supply or
both pulling the ASWIRE and ESWIRE interface to low at the same time for more than a torr time can restart
the device.

An SCP or overload event occurs in the following cases:

(1) After the output voltages of all the three converters are properly established, if any output voltage falls
below 90% of the target voltage and lasts for 1ms;

(2) In soft-start process, VeLvop and Vewvss are not in regulation 4ms when ELVDD and ELVSS output voltages
begin to establish;

(3) In soft-start process, Vavop is not in regulation 1ms when AVDD output voltage begins to establish.

Thermal Shut-Down (TSD)

The Thermal Shut-Down (TSD) function protects the device when overheating occurs. If the IC’s junction
temperature exceeds 160°C, three converters stop operation. It can not exit this state automatically. Pulling
the SWIRE interface to low for more than a torr time or a power-cycle on the input supply restarts the device
with the default values.
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Device Reset

(1) Power resetting resets the device to default settings;
(2) Pulling ASWIRE interface low for torr then the output voltage of AVDD is reset to default value of 7.6V;

(3) Pulling ESWIRE interface low for torr then the output voltage of ELVDD and ELVSS are reset to default
value of 4.6V and -4V.
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TAPE AND REEL INFORMATION

REEL DIMENSIONS

DO

TAPE DIMENSIONS

P1 LPO ‘Pz%

Cavity —AO0—|

AO0: Dimension designed to accommodate the component width
BO: Dimension designed to accommodate the component length
KO: Dimension designed to accommodate the component thickness
W: Overall width of the carrier tape

PO: Pitch between successive cavity centers and sprocket hole

P1: Pitch between successive cavity centers

P2: Pitch between sprocket hole

D1: Reel Diameter

DO0: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

o O O O

Pin 1

Sprocket Holes

o —

[] ) .
Q11 Q2 Q11 Q2 Q11 Q2 Q1
Q3 1 Q4 Q31 Q4 Q31 Q4 Q3 1 Q4
~ x| 4 54

User Direction of Feed

DIMENSIONS AND PIN1 ORIENTATION

Pocket Quadrants
Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

D1 DO A0 BO KO PO P1 P2 W Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (Mm)
179.00 | 9.00 2.250 | 2.250 0.80 2.00 4.00 4.00 8.00 Q1
All dimensions are nominal
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PACKAGE DESCRIPTION

PIN 1 e 2.050

e
CORNER —\| £ 0.030
2.050
+0.030
Top View
0.647 +0648§5
MAX +0.
* KBALL TYP
0.198
+0020 Side View

25X(90.265+0.020)

=0 O0000) -
TOOOOO-
W OOOO00) e
J_QQ@QQB
@QQﬁQA
e

SYMM
[

Bottom View Unit: mm
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LAND PATTERN DATA
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0.400
TYP
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Unit: mm
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REVISION HISTORY
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750mA (Pagel)
viz Oct. 2023 3. Updated Electrical Characteristics (Page6 ~ Page7)
4. Updated Typical Characteristics (Page8 ~ Pagel1l)
5. Added recovery ways of SSD and SCP (Page 16)
1. Added the maxmium output current of the different ELVSS output voltages in
FEATURES (Pagel)
2. Added the minmum value of L1 in Recommended Operating Conditions, and
added NOTE (Pageb)
V1.3 Jan. 2024 | 3. Added the line regulation and load regulation of Vvoz, Vvoz and Vvos in
Electrical Characteristics (Page6 and Page7)
4. Updated Figure9 (Page 10)
5. Updated the detection time of AVDD SCP events in soft-start from 4ms to 1ms
(Page 17)
1. Added the maxmium output current at Vin=3.0V and ELVSS=-4V in
FEATURES and Electrical Characteristics (Pagel and Page6)
2. Updated the range of LX3 and added the operating junction temperature
range in Absolute Maximum Ratings (Page4)
3. Updated the maximum value of Vuvio from 2.40V to 2.45V when AVIN rising
V14 Jun. 2024 (Page6)
4. Updated the range of lLmiT1 (Page6)
5. Added the AVDD boost converter SCP detection threshold and time in
operation and updated the range of lumits (Page7)
6. Updated the maximum value of Vi from 0.36V to 0.4V (Page7)
7. Updated the range of tstore (Page8)
1. Updated Figure 24 (Page 13)
V15 Aug. 2024 2. Added the way to configure SSD function through ASWIRE pulses (Pagel7)
1. Added the toeLay time based on SSD function in EC Table (Page 8)
2. Updated the minimum value of tstore (Page8)
V16 Apr. 2025 3. Updated Figure 25 (Page 13)
4. Added the delay time description for SSD function in Sequence (Page 14)
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DISCLAIMER

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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