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PART TEMP. RANGE PIN-PACKAGE
MAX1630CAI 0°C to +70°C 28 SSOP
MAX1630EAI -40°C to +85°C 28 SSOP

Ordering Information continued on last page.
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ABSOLUTE MAXIMUM RATINGS

VA0 GND oo -0.3V to +36V VL, REF Short to GND ......cccoiiiiiiiiiiiiiiee e, Momentary
............ +0.3V 120UT Short to GND Continuous

VL O GND ..o -0.3V to +6V REF CUITENL.....oiiiiiiiiie e

BST3, BST5t0 GND ...ceoiiiiiiiiiiicnieciceie e -0.3V to +36V VL CUITENT. .ottt

LX3 to BST3 -6V to +0.3V 120UT Current

LX5 to BSTS e -6V to +0.3V Vpp Shunt Current

REF, SYNC, SEQ, STEER, SKIP, TIME/ONS, Operating Temperature Ranges

SECFB, RESET t0 GND ......oiviiiiiiiiciicieee e -0.3Vto +6V MAXLE3_CAl...oooiviiiiiiiiiieiicec e 0°C to +70°C
VDD t0 GND.....cccvveernee -0.3V to +20V MAX163_EAI ...-40°C to +85°C
RUN/ON3, SHDN to GND........ccoeerveriierinnnn -0.3Vto (V+ + 0.3V) Storage Temperature Range...............cccceeeenne -65°C to +160°C
120UT 10O GND .ot -0.3Vto (Vbp + 0.3V) Continuous Power Dissipation (Ta = +70°C)

DL3, DL5t0 PGND....coiieiiiieeeieceieeeeee e -0.3Vto (VL + 0.3V) SSOP (derate 9.52mW/°C above +70°C) ..........ccccuee.. 762mwW

DH3 to LX3
DH5 to LX5

..-0.3V to (BST3 + 0.3V) Lead Temperature (soldering, 10SeC) ........ccceeevvuvveeeennnnns +300°C
-0.3V to (BST5 + 0.3V)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ = 15V, both PWMs on, SYNC = VL, VL load = OmA, REF load = OmA, SKIP = 0V, Ta = TMIN to TmAX, unless otherwise noted.
Typical values are at Ta = +25°C.)

PARAMETER ‘ CONDITIONS MIN TYP MAX | UNITS
MAIN SMPS CONTROLLERS
Input Voltage Range 4.2 30.0 \
3V Output Voltage in V+ = 4.2V to 30V, CSH3-CSL3 = 0V,
Adjustable Mode CSL3 tied to FB3 2.42 25 2.58 v
3V Output Voltage in Fixed Mode \F/I;r3:=462\/\/ 10 30V, OmV < CSH3-CSL3 < 80mV, 3.20 3.39 3.47 %
5V Output Voltage in V+ = 4.2V to 30V, CSH5-CSL5 = 0V,
Adjustable Mode CSLS5 tied to FBS 242 25 258 |V
5V Output Voltage in Fixed Mode \F/ér5==5(.)2vV t0 30V, OmV < CSH-CSL5 < 80mV, 4.85 5.13 5.25 Y
Output Voltage Adjust Range Either SMPS REF 5.5 \
Adjustable-Mode Threshold Voltage Dual Mode comparator 0.5 1.1 \
Load Regulation Either SMPS, 0V < CSH_-CSL_ < 80mV -2 %
Line Regulation Either SMPS, 5.2V < V+ < 30V 0.03 %IV
o CSH3-CSL3 or CSH5-CSL5 80 100 120
Current-Limit Threshold — mv
SKIP = VL or Vpp < 13V or SECFB < 2.44V -50 -100 -150
Idle Mode Threshold SKIP = 0V, not tested 10 25 40 mv
0 —
Soft-Start Ramp Time From enable to 95% full current limit with respect to 512 clks
fosc (Note 1)
) SYNC = VL 270 300 330
Oscillator Frequency kHz
SYNC =0V 170 200 230
) SYNC = VL 97 98
Maximum Duty Factor %
SYNC = 0V (Note 2) 98 99

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = 15V, both PWMs on, SYNC = VL, VL load = OmA, REF load = OmA, SKIP = 0V, Ta = TMIN to TmAX, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SYNC Input High Pulse Width Not tested 200 ns
SYNC Input Low Pulse Width Not tested 200 ns
SYNC Rise/Fall Time Not tested 200 ns
SYNC Input Frequency Range 240 350 kHz
Current-Sense Input Leakage Current \é;;\/:l‘;s?_'\g — CSL5 = CSH5 = 5.5V 0.01 10 A
FLYBACK CONTROLLER
Vpp Regulation Threshold Falling edge (Note 3) 13 14 \Y
SECFB Regulation Threshold Falling edge (MAX1631/MAX1634) 2.44 2.60 \
DL Pulse Width VpD < 13V or SECFB < 2.44V 1 ps
Vpp Shunt Threshold Rising edge, hysteresis = 1% (Note 3) 18 20 Vv
Vpp Shunt Sink Current Vpp = 20V (Note 3) 10 mA
VpD Leakage Current Vbp = 5V, off mode (Notes 3, 4) 30 pA
12V LINEAR REGULATOR (Note 3)
120UT Output Voltage 13V < Vpp < 18V, OmA < IL < 120mA 11.65 12.1 12.50 \
120UT Current Limit 120UT forced to 11V, Vpp = 13V 150 mA
Quiescent Vpp Current Vpp = 18V, run mode, no 120UT load 50 100 HA
INTERNAL REGULATOR AND REFERENCE
E— TSNS = TNEONS ~ov. s1 | v
\F/:;ullJtr]rdhergg:;?ge Lockout Falling edge, hysteresis = 1% 35 3.6 3.7 \Y
VL Switchover Threshold Rising edge of CSL5, hysteresis = 1% 4.2 45 4.7 \Y
REF Output Voltage No external load (Note 5) 2.45 25 2.55 \Y
REF Load Regulation OHA < 1LOAD < SOpA 12.5 mv
OmA < ILoaD < 5mA 100.0
REF Sink Current 10 A
REF Fault Lockout Voltage Falling edge 1.8 2.4 \Y
V+ Operating Supply Current VL switched over to CSL5, 5V SMPS on 5 50 pA
V+ Standby Supply Current ?:::IJ dség\é:?rzg;/i’n?gtshHSD’\f\lpss off, 30 60 HA
_V+ Standby Supply Current _V+ =4.2Vto 5'5\_/' both SMPSs off, 50 200 UA
in Dropout includes current into SHDN
V+ Shutdown Supply Current V+ = 4V to 24V, SHDN = 0V 4 10 HA
Both SMPSs enabled, FB3 = FB5 = 0v, | (Note 3) 2.5 4
Quiescent Power Consumption CSL3 =CSH3 =3.5V, MAX1631/ mw
CSL5 = CSH5 =5.3V MAX1634 15 4
M AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, both PWMs on, SYNC = VL, VL load = OmA, REF load = OmA, SKIP = 0V, Ta = TMIN to TMAYX, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER ’ CONDITIONS MIN TYP MAX | UNITS
FAULT DETECTION (MAX1630/MAX1631/MAX1632)
Overvoltage Trip Threshold With respect to unloaded output voltage 4 7 10 %
Overvoltage-Fault Propagation Delay | CSL_ driven 2% above overvoltage trip threshold 15 us
Output Undervoltage Threshold With respect to unloaded output voltage 60 70 80 %
Output Undervoltage Lockout Time From each SMPS enabled, with respect to fosc 5000 6144 7000 clks
Thermal Shutdown Threshold Typical hysteresis = +10°C 150 °C
RESET
RESET Tp Tveshod 7 ss a4 |
RESETPrpagaton oslay .
RESET Delay Time With respect to fosc 27,000 32,000 37,000| clks
INPUTS AND OUTPUTS
Feedback Input Leakage Current FB3, FB5; SECFB = 2.6V 1 50 nA
. RUN/ON3, SKIP, TIME/ON5 (SEQ = REF),
Logic Input Low Voltage SHDN, STEER, SYNC (SEQ ) 0.6 \
. . RUN/ON3, SKIP, TIME/ON5 (SEQ = REF),
Logic Input High Voltage SHDN, STEER, SYNC (SEQ ) 2.4 \
Input Leakage Current %IE\I)/NO Z?FESEEIPSJILIMCE/SENS (VSPE"(\?z OFi/EgZ’S. 3v *1 pA
Logic Output Low Voltage RESET, Isink = 4mA 0.4 Y
Logic Output High Current RESET = 3.5V 1 mA
TIME/ONS Input Trip Level SEQ =0V or VL 2.4 2.6 \
TIME/ONS5 Source Current TIME/ONS5 = 0V, SEQ = 0V or VL 2.5 3 35 UHA
TIME/ONS5 On-Resistance TIME/ON5; RUN/ON3 = 0V, SEQ =0V or VL 15 80 Q
Gate Driver Sink/Source Current DL3, DH3, DL5, DH5; forced to 2V 1 A
Gate Driver On-Resistance High or low 15 7 Q

Note 1: Each of the four digital soft-start levels is tested for functionality; the steps are typically in 20mV increments.

Note 2: High duty-factor operation supports low input-to-output differential voltages, and is achieved at a lowered operating
frequency (see Overload and Dropout Operation section).

Note 3: MAX1630/MAX1632/MAX1633/MAX1635 only.

Note 4: Off mode for the 12V linear regulator occurs when the SMPS that has flyback feedback (Vpp) steered to it is disabled. In
situations where the main outputs are being held up by external keep-alive supplies, turning off the 120UT regulator pre-
vents a leakage path from the output-referred flyback winding, through the rectifier, and into Vpp.

Note 5: Since the reference uses VL as its supply, the reference’s V+ line-regulation error is insignificant.
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(Circuit of Figure 1, 3A Table 1 components, Ta = +25°C, unless otherwise noted.)
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(Circuit of Figure 1, 3A Table 1 components, Ta = +25°C, unless otherwise noted.)
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01. 0O03.3v/5vOOooooooooooogoo

LOAD CURRENT

COMPONENT oA A A
Input Range 4.75V to 18V 4.75V to 28V 4.75V to 24V
Application PDA Notebook Workstation
Frequency 300kHz 300kHz 200kHz

1/2 IR IRF7301; IR IRF7403 or IRF7401 (18V IR IRF7413 or

Q1, Q3 High-Side
MOSFETs

1/2 Siliconix Si9925DQ); or
1/2 Motorola MMDF3NO3HD or
MMDF4NO1HD (10V max)

max); Siliconix Si4412DY; or
Motorola MMSF5NO3HD or
MMSF5NO2HD (18V max)

Siliconix Si4410DY

Q2, Q4 Low-Side
MOSFETs

1/2 IR IRF7301;

1/2 Siliconix Si9925DQ); or

1/2 Motorola MMDF3NO3HD or
MMDF4NO1HD (10V max)

IR IRF7403 or IRF7401 (18V
max); Siliconix Si4412DY; or
Motorola MMSF5NO3HD or
MMSF5NO2HD (18V max)

IR IRF7413 or
Siliconix Si4410DY

C3 Input Capacitor

10pF, 30V Sanyo OS-CON;
22pF, 35V AVX TPS; or
Sprague 594D

2 x 10uF, 30V Sanyo OS-CON;
2 X 22uF, 35V AVX TPS; or
Sprague 594D

3 x 10yF, 30V Sanyo OS-CON;
4 x 22pF, 35V AVX TPS; or
Sprague 595D

C1 Output Capacitor

220pF, 10V AVX TPS or
Sprague 595D

2 x 220pF, 10V AVX TPS or
Sprague 595D

4 x 220pF, 10V AVX TPS or
Sprague 595D

R1, R2 Resistors

0.033Q IRC LR2010-01-R033 or
Dale WSL2010-R033-F

0.02Q IRC LR2010-01-R020 or
Dale WSL2010-R020-F

0.012Q Dale WSL2512-R012-F

L1, L2 Inductor

15uH, 2.4A Ferrite
Coilcraft DO3316P-153 or
Sumida CDRH125-150

10uH, 4A Ferrite
Coilcraft DO3316P-103 or
Sumida CDRH125-100

4.7uH, 5.5A Ferrite
Coilcraft DO3316-472 or
5.2uH, 6.5A Ferrite Sumida
CDRH127-5R2MC

2. goooo

FACTORY FAX FACTORY FAX
COMPANY (COUNTRY CODE) USA PHONE COMPANY (COUNTRY CODE) USA PHONE

AVX (1) 803-626-3123 (803) 946-0690 Motorola (1) 602-994-6430 (602) 303-5454
Central Murata-Erie (1) 814-238-0490 (814) 237-1431

; (1) 516-435-1824 (516) 435-1110
Semiconductor NIEC (81) 3-3494-7414 (805) 867-2555*
Coilcraft (1) 847-639-1469 (847) 639-6400 Sanyo (81) 7-2070-1174 (619) 661-6835
Coiltronics (1) 561-241-9339 (561) 241-7876 Siliconix (1) 408-970-3950 (408) 988-8000
Dale (1) 605-665-1627 (605) 668-4131 Sprague (1) 603-224-1430 (603) 224-1961

- Sumida 81) 3-3607-5144 847) 956-0666
International (1) 310-322-3332 | (310) 322-3331 (61) (847)
Rectifier (IR) TDK (1) 847-390-4428 (847) 390-4373
IRC 1) 512-992-3377 512) 992-7900
@) (512) Transpower (1) 702-831-3521 | (702) 831-0140
Matsuo (1) 714-960-6492 (714) 969-2491 Technologies
*Distributor
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0 3. SKIP PWMO

e LOAD

SKIP CURRENT MODE DESCRIPTION
Pulse-skipping, supply cur-

Low Light idle | rent=250pAatVin =12V,
discontinuous inductor
current

Low Heavy PWM Congtant-frgquency PWM,
continuous inductor current

High Light PWM Con;tant-frgquency PWM,
continuous inductor current

High Heavy PWM Congtant-frgquency PWM,
continuous inductor current
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SHDN SEQ RUN/ON3 TIME/ONS5 MODE DESCRIPTION

Low X X X Shutdown All circuit blocks turned off. Supply current = 4pA.

High Ref Low Low Standby Both SMPSs off. Supply current = 30pA.

High Ref High Low Run 3.3V SMPS enabled/5V off

High Ref Low High Run 5V SMPS enabled/3.3V off

High Ref High High Run Both SMPSs enabled

High GND Low Timing capacitor Standby Both SMPSs off. Supply current = 30pA.

High GND High Timing capacitor Run Both SMPSs enabled. 5V enabled before 3.3V.

High VL Low Timing capacitor Standby Both SMPSs off. Supply current = 30pA.

High VL High Timing capacitor Run Both SMPSs enabled. 3.3V enabled before 5V.
X=00
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> 4 . +12v
¢ Vb 120UT na JR
z :Z.ZMF
27uF 21 513 Bsts |8 — =
= Q| 27 16 |Q3 ——0.1yF
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c1 AN
h/\/\mm— MAXIMN L2 R2 +BV OUTPUT (3A)
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R1=R2=20mQ SKP__ GND
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T1= 10uH 1:4 TRANSFORMER -
TRANSPOWER TECHNOLOGIES TTI-5902

Q1-Q4 = Si4410DY or IRF7413

C1 =3 x 220uF 10V SPRAGUE 594D227X0010D2T

C2 = 2x220uF 10V SPRAGUE 594D227X0010D2T

C3=C4=2x10uF 30V SANYO 0S-CON 30SC10M

*VL DIODES AND OUTPUT SCHOTTKY DIODES REQUIRED
FOR THE MAX1630 ONLY (SEE OUTPUT OVERVOLTAGE PROTECTION
AND OUTPUT UNDERVOLTAGE SHUTDOWN PROTECTION SECTIONS).
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C2 = 2x220uF 10V SPRAGUE 594D227X0010D2T

C3=C4 =2 x 10uF 30V SANYO 0S-CON 30SC10M

*VL DIODES AND OUTPUT SCHOTTKY DIODES REQUIRED
FOR THE MAX1632 ONLY (SEE OUTPUT OVERVOLTAGE PROTECTION
AND OUTPUT UNDERVOLTAGE SHUTDOWN PROTECTION SECTIONS).
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2.
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C1=C2=2X SANYO OS-CON 10 SA220M

C3=4X SANYO 0S-CON 30SC10M

*VL DIODES AND OUTPUT SCHOTTKY DIODES REQUIRED

33V OUTPUT

FOR THE MAX1631 ONLY (SEE OUTPUT OVERVOLTAGE PROTECTION
AND OUTPUT UNDERVOLTAGE SHUTDOWN PROTECTION SECTIONS).

ON/OFF
*
INPUT . o
+6VTO +24V I — - 5V ALWAYS ON
” t ls [ A
10€ 0.1uF 5 |2 47uF
= V+ SHDN SECFB VL T
47 A 4 I -
uF |+ —
18 <
2 q
T BSTS BST3 — o1
= 16 27 |
oL ol | DH5 DH3
0.1uF —— | IR
R1 L1 0.luF—— ——0.1uF
o 1] el ¢ L2 R2
> A ¢
Q 1|5 MAXIG3I 24 Q4
mAx1634 P83
IN5819 _4 201 oend —LT1nss19
131 cois csL3 |2
% 0Q OPEN %
©
F85 o3 |2
1 RESET OUTPUT
OPEN ; RESET———
ON/OFF MEONS | o
_ % kP
= ON/OFF RUN/ON3 . =
STEER
_,_—8 GND —
— | REF_SYNC SEQ
9 |6 |15
1w+

010. ODO0OOD4A0000000000O0COO
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good
TOP VIEW
[} [ ]
csHa [1 | 28] runons cshs [ 1] 28] runjons
csi3 2] [ 27] DH3 csi3 2] 27] DH3
Fe3 [3 ] [26] Lx3 FB3 [3] [26] Lx3
12007 [ 4 ] [25] BsT3 STEER [ 4 ] 25 ] BsT3
Voo [5] MAXIM [] 015 secrs [5] MPAM [7] o5
MAX1630 MAX1631 I
swc[e|  maxiezz  |23] smon swele|  maxess  [za] SN
MAX1633
iveons [7] Wixiess |22l v TIME/ON [ 7 | 2] v
oND [ ] [21] v oND [8 ] [21] v
rer [ | [20] penp ReF [ 9| [20] pno
5P [10 [10] b5 SKIP @ E DL5
RESET [11 ] 18] g5 RESET [1] 18] g5
85 [12] [17] Lxs B [12] 17] 1xs
csts [13] [16] pHs csts [13] [16] oHs
CsHs [14] 15] seq CsHS [14] 15] seo
SSOP SSOP
goood
oono good goooooodgno Oo/00000d
MAX1630 l2vO00ooooooo 3.3vsMpPSOOOOO o
MAX1631 00O (SECFBO O) OO0O00O(STEERO O) o
MAX1632 l2vO00o0o0ooonoo 5v SMPSOO00O0O0 o
MAX1633 l2vO0O0OoOooOoOoO 3.3vsMpPSOOOOO X
MAX1634 00 (SECFBO O) O0O000O(STEERO O) x
MAX1635 l2vO0Ooooooonog 5v sMpPSO 0000 x
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MAX1630-MAX1635
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00
PART TEMP. RANGE  PIN-PACKAGE
MAX1631CAI 0°Cto +70°C 28 SSOP
MAX1631EAI -40°C to +85°C 28 SSOP
MAX1632CAl 0°C to +70°C 28 SSOP
MAX1632EAI -40°C to +85°C 28 SSOP
MAX1633CAl 0°Cto +70°C 28 SSOP
MAX1633EAI -40°C to +85°C 28 SSOP
MAX1634CAl 0°C to +70°C 28 SSOP
MAX1634EAI -40°C to +85°C 28 SSOP
MAX1635CAI 0°C to +70°C 28 SSOP
MAX1635EAI -40°C to +85°C 28 SSOP
Ooogo
— MIIECHEMSAX I;ILNIME;izg INCHES  [MILLIMETERS %
A 00680078 |1.73 | 1.99 MIN_|VaAx L MIN | MAX
HHH HHHH AL [0.002 [0.008 | 0.05 | 0.21 | 2232 10249 | 607 | 633 L
X 5 Tooe Toors Toos Toag 1 (210239 [0249 [ 607 [ 633 ] 161
4@ c T0.004 [0008 1005 T0.20 D|0.278|0.289| 7.07| 7.33| 20L
c eV ARATiONS D[0.317 [0.328] 8.07] 833 P4L
. E 1020510209 | 5201 538 D[0.397]|0.407 |10.07]10.33 | 28L
e [00256 BSC 065 BSC
H 0301 [0311 | 765] 7.90
J L [0.0e5[0037 [063] 095
L1
—— [—— o
- i \ C
e 1 gt o
Sy f
D—— ] o
Al
NOTES:
1. D& DO NOT INCLUDE MOLD FLASH. {VL/J Xl/vi
2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .ISmm (.006" PACKAGE OUTLINE, SSOP, 5.3X.65mm
3. CONTROLLING DIMENSION: MILLIMETER e ‘21105: 1A

0169-005100000000003-30-16100001000
TEL. (03)3232-6141 FAX. (03)3232-6149
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