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ABSOLUTE MAXIMUM RATINGS

LX 1O GND ... -0.3V to +14V

IN, SHDN, FREQ, FB to GND

SS, COMPto GND..........ceeeennene
RMS LX PiN CUITENL .....eviiiiiieiiiieeee e 1.2A

Continuous Power Dissipation (Ta = +70°C)
8-Pin UMAX (derate 4.1mW/°C above +70°C)............ 330mw

Operating Temperature Range

-0.3Vto +6.2V MAXL790EUA ... -40°C to +85°C
-0.3Vto (VIN + 0.3V) JuNCtion TEMPETAUIE .....ccouvviiiiieiiie e +150°C
Storage Temperature Range ...........cccccvvveveeeeens -65°C to +150°C

Lead Temperature (soldering, 10S) .......ccccoevvveriveenneens +300°C

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
(VIN = SHDN = 3V, FREQ = GND, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VIN 2.6 5.5 \Y
Vin Undervoltage Lockout uvLo | VINTising, typical hysteresis is 40mV, 225 238 252 v
LX remains off below this level
. Vg = 1.3V, not switching 0.18 0.35
Quiescent Current N —— mA
VEg = 1.0V, switching 2 5
Shutdown Supply Current N SHDN = GND 0.1 10 MA
ERROR AMPLIFIER
Feedback Voltage VEB Level to produce Vcomp = 1.24V 1.222 1.24 1.258 \Y
FB Input Bias Current IFB VEB = 1.24V 0 40 nA
Feedback-Voltage Line Level to produce V =1.24V,
Regulation ? 2.6V < Vﬁ\l <55V o 0.05 0.15 %IV
Transconductance dm Al = 5pA 70 140 240 pmhos
Voltage Gain Av 700 VIV
OSCILLATOR
FREQ = GND 540 640 740
Frequency fosc kHz
FREQ = IN 1000 1220 1500
. FREQ = GND 79 85 92
Maximum Duty Cycle DC %
FREQ = IN 84
N-CHANNEL SWITCH
Current Limit (Note 1) LM Vg = 1V, duty cycle = 65% 1.2 1.6 2.3 A
On-Resistance Ron ILx = 1.2A 0.21 0.5 Q
Leakage Current ILXOFE Vix =12V 0.01 20 HA
Current-Sense Transresistance Rcs 0.3 0.45 0.65 VIA
SOFT-START
Reset Switch Resistance 100 Q
Charge Current Vss =1.2V 1.5 4 7 HA
CONTROL INPUTS
Input Low Voltage VL SHDN, FREQ; V|N = 2.6V to 5.5V 0.3-VIN \
Input High Voltage VIH SHDN, FREQ; VIN = 2.6V to 5.5V 0.7 - VIN \
Hysteresis SHDN, FREQ 0.1-V|N Y,
FREQ Pull-Down Current IFREQ 1.8 5 9 HA
SHDN Input Current I'SHDN 0.001 1 HA
2 M AXI/W




DC-DC

ELECTRICAL CHARACTERISTICS

(VIN = SHDN = 3V, FREQ = GND, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VIN 2.6 55 \
Vin Undervoltage Lockout UVLO \L/;“rre'i;';?ﬁstygf'fcé"ég‘ﬁﬁgslfvz 40mv, 2.25 252 v
. Vg = 1.3V, not switching 0.2 0.35
Quiescent Current IIN — mA
VEB = 1.0V, switching 4 5
Shutdown Supply Current N SHDN = GND 10 HA
ERROR AMPLIFIER
Feedback Voltage VEB Level to produce Vcomp = 1.24V 1.215 1.26 Vv
FB Input Bias Current IFB VEB = 1.24V 40 nA
Feedba_ck—VoItage Line Level to produce Vcomp = 1.24V, 015 Y
Regulation 2.6V <V|N<5.5V
Transconductance dm Al = 5pA 70 260 umhos
OSCILLATOR
FREQ = GND 490 770
Frequency fosc kHz
FREQ =IN 900 1500
Maximum Duty Cycle DC FREQ = GND 78 92 %
N-CHANNEL SWITCH
Current Limit ILm VEB = 1V, duty cycle = 65% 1.2 2.3 A
On-Resistance Ron ILx = 1.2A 0.5 Q
Current-Sense Transresistance Rcs 0.3 0.65 V/IA
CONTROL INPUTS
Input Low Voltage ViL SHDN, FREQ, V|n = 2.6V to 5.5V 0.3 - VIN \Y
Input High Voltage VIH SHDN, FREQ, V|n = 2.6V to 5.5V 0.7 - VIN \Y
Note 1: Current limit varies with duty cycle due to slope compensation. See the Output Current Capability section.
Note 2: Specifications to -40°C are guaranteed by design and not production tested.
N AXIWV 3
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(Circuit of Figure 1, V|N = 3.3V, fosc = 640kHz, Ta = +25°C, unless otherwise noted.)
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LOAD-TRANSIENT RESPONSE

Ccomp = 1200pF
Ccomp2 = 56pF

Rcomp = 120kQ

MAX1790-06

100ps/div

CH1 = LOAD CURRENT, 100mA/div
CH2 = OUTPUT VOLTAGE, AC-COUPLED, 200mV/div
CH3 = INDUCTOR CURRENT, 1A/div

Vin=3V

Vour = 12V, fosc = 640kHz, Coyt = 33pF + 0.1uF
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(Circuit of Figure 1, V|N = 3.3V, fosc = 640kHz, Ta = +25°C, unless otherwise noted.)

STARTUP WAVEFORM WITHOUT STARTUP WAVEFORM WITH
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Ccomp = 820pF
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i '
CH3 e | CH3 SRR CH3 =
100ps/div 100ps/div 1ms/div
CH1 = LOAD CURRENT, 500mA/div CH1 = SHDN, 5V/div CH1 = SHDN, 5V/div i
CH2 = OUTPUT VOLTAGE, AC-COUPLED, 200mV/div CH2 = OUTPUT VOLTAGE, 5V/div CH2 = OUTPUT VOLTAGE, 5V/div '
CH3 = INDUCTOR CURRENT, 1A/div CH3 = INDUCTOR CURRENT, 1A/div CH3 = INDUCTOR CURRENT, 200mA/div
Vour =5V, fosc = 640kHz, Coyt = 47pF + 0.1uF VIN = 3.3V, Vout = 12V, loyt = 10mA, fosc = 640kHz Vour = 12V, loyr = 10mA, fosc = 640kHz,
NO SOFT-START CAPACITOR, Cour = 33uF Css = 0.027pF, Cour = 33pF
STARTUP WAVEFORM WITH MAXIMUM OUTPUT CURRENT
SOFT-START SWITCHING WAVEFORM vs. INPUT VOLTAGE
s “ 1800
2 Z - 600 %
£ 1400 LA
CH1 == = Vout =5V /
i 4 & 1200 ~
CHL it e - s L] < L
e \ny o ; 1000
CH2 i e il el S el
£ 800 //
CH2 S wo | vowrzrv | | | |
= N
- ——_ e = e em==
CH3 e = w0 Y .-
Z -
CH3 200 =
fosc = 640kHz
0
2ms/div 500ns/div 30 32 34 36 38 40 42 44 46 48 50
CH1 = SHDN, 5V/div CH1 = LX SWITCHING WAVEFORM, 5V/div INPUT VOLTAGE (V)
CH2 = Voyr, 5V/div CH2 = OUTPUT VOLTAGE, AC-COUPLED, 200mV/div
CH3 = INDUCTOR CURRENT, 500mA/div CH3 = INDUCTOR CURRENT, 1A/div
Vout = 12V, lout = 200mA, fosc = 640kHz, Vout = 12V, lout = 200mA, fosc = 640kHz, L = 10uH;
Css = 0.027pF Cout = 33uF + 0.1pF
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1 COMP compP RC
2 FB 1.24Vv /B
Vourt Vout = 1.24V(1 + R1/R2) 1
3 SHDN SHDN MAX1790
4 GND
5 LX / LX EMI
6 IN IN 1uF GND
FREQ 640kHz FREQ
! FREQ | 1 oMHz 5UA
Cs)
8 SS — 4pA t=25 10°Cgg
SHDN SHDN
os5v
00 .
IN
MAX1790 2.6V T055V
(PWM)
2
( 2 FB I
1.24v COMP ON/OFF »—— SHDN LX
COMP MOSFET Vin MAXIM
1.2MHz -[ MAX1790
COMP FREQ
/ 640kHzT\/CR GND
0.027uF COMP
L , 2
MAX1790 -
Ccomp2 Reowp —
50mA I
= I Ccomp * OPTIONAL
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5lA NMAXIN
1 MAX1790
2.
goooon
MAX1790
ogoogao
MAX1790 640kHz 1.2MHz
FREQ GND 640kHz
lout(mAXx) = [ILim - (1.26 - 0.4 - Duty) - 1.2MHz
0.5 - Duty - VIN/ (fosc - L)] - n - VIN/ VouT FREQ IN
FREQ FREQ
lum = 65% ( Electrical 640KHzZ
Characteristics )
Duty = duty cycle = (VouT - VIN + VDIODE) / ooooooo
V -1 ‘R +V -
(Vourt - ILiM - RON + VDIODE) MA1790  SHDN
Vbiobe =lum O.1pA
n= 85% N MOSFET
gooodooo
MAX1790 IN
(Css) 0.5v Oooooooood
4pA(typ) MAX1790 DC-DC
SS
Vs = 0.5V OA Vsgs = 1.5V
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1. 0Dooon

goooooog

()

(=)

L)

TYPICAL
VIN VouTt fosc L Cout Rcomp Ccomp Ccomp2 IOUT(MAX)
(V) V) (H2) (HH) (KF) (kQ) (pF) (PF) (mA)
10 (Sumida 33 tantalum (AVX
33 | 12| €40k | cpRHSD18-100NC) | TPSD336020R0200) | 20 1200 33 250
5.4 (Sumida 33 tantalum (AVX
33 12 12 CDRH5D18-5R4NC) TPSD336020R0200) 180 650 20 250
5.4 (Sumida 47 tantalum
3.3 5 640k CDRH5D18-5R4NC) (6TPA4TM) 62 820 56 800
2.7 (Sumida 47 tantalum
3.3 5 12m CDRH4018-2R7) (6TPA4TM) 91 390 33 800
02. 0oooo
SUPPLIER ’ PHONE FAX
Inductors
Coilcraft 847-639-6400 847-639-1469
Coiltronics 561-241-7876 561-241-9339
- LIR (LIR
Sumida USA 847-956-0666 847-956-0702
Toko 847-297-0070 847-699-1194 AC bC
Capacitors )
AVX 803-946-0690 803-626-3123 LIR =03 05
Kemet 408-986-0424 408-986-1442
Sanyo 619-661-6835 619-661-1055 | E('OUT (MAX) D/OUT LIRD
Taiyo Yuden 408-573-4150 408-573-4159 PK = 9 1Dy E@
Diodes
Central
. 516-435-1110 516-435-1824
Semiconductor 2
| — (Vineving )2 Ch EVout = Vingwing )
nternationa =
Rectifier 310-322-3331 310-322-3332 VOUTZ LR D'OUT(MAX) DfOSC
Motorola 602-303-5454 602-994-6430
- 5v DC
Nihon 847-843-7500 847-843-2798 | 500mA 5%
Zetex 516-543-7100 516-864-7630 (outevax) 0
640kHz
5.4uH
Ipx
0.5Q

gooogoooo

Ipk
Vour

MAXIMN




DC-DC

gobobooobobooboboo

ESR
ESR
Sanyo OS-CON
ESR
0 o0
05 LL ek 0
O O
C=
VrippLe NVout
VRIPPLE
googd
MAX1790 Vp 12V
GND FB( )
O
Ri=R2 - 2T -5
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) 1.24v B
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gogogg
COMP GND
Rcomp) Ccomr) compP
GND 1 (Ccomp2)
Rcomp
Ccomp
2 Ccomp2 ESR
Rcomp 0(200Q / A2) - Vout2 - Cout/ L
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Ccomp2 [1(0.005 A2 / Q) ResR - L / VoUT2
ESR
Ccomp2 1
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3.0VTO3.6V
N FB
MAXIM
MAX1790
FREQ
44.2k
— SHDN
GND
COMP ss —_| -
150k 27nF
18pF I
- C1, C2, C3, C4: TAIYO YUDEN LMK325BJ335MD (3.3F, 10V)
470pF —_— D1 ZETEX ZHCS1000 (20V, 1A, SCHOTTKY) OR MOTOROLA MBRM120ET3
- D2, D3, D4: ZETEX BAT54S (30V, 200mA, SCHOTTKY)
L1: SUMIDA CLQ4D10-6R8 (6.811H, 0.8A) OR SUMITOMO CXLM120-6R8
4. (A.2mmmax) TFT LCD
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http://japan.maxim-ic.com/packages )

£
4X S —] |<— 2
8 - 8 INCHES MILLIMETERS =
H H H H pMm| MN | max | MIN | MAX ®
A - 0.043 - 1.10
| a1 | 0.002 | 0.006 | 0.05 0.15
A2 | 0030 | 0037 | 075 0.95
Ll b | 0010 | 0.014 | 025 0.36
20.50+0.1 ¢ | 0005 | 0.007 | 0.3 0.18
{ {{ D | 0116 | 0.120 | 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
E [o0116 | 0120 | 295 3.05
f I; H H H H [ 0188 | 0.198 | 478 5.03
L [ o016 | 0.026 | 041 0.66
0.6£0.1 —=—| H. ! o 0 6 o 6
b BOTTOM VIEW S | 0.0207Bsc 0.5250 BSC
TOP VIEW
| i
Al

FRONT VIEW SIDE VIEW
.,

NOTES: @Q,ﬁolipl'uég yi V) 4 l/ Vi
1. D&E DO NOT INCLUDE MOLD FLASH. _PROPRETARY NFORNATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006"). '
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC MO—187C—AA. APPROVAL DOCUMENT CONTROL NO. REV. 1

21-0036 J |4
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