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MAX8594

555 1 PMIC, 1ZEDC-DCIZREE,

FF 1R PDA

ABSOLUTE MAXIMUM RATINGS

IN, PV, ENSD, ENC1, ENC2, ENL, RS, SDIG,

LBI, DBI 10 GND ..o -0.3V to +6V
LXL A0 GIND ..o -0.3V to +30V
MAIN, COR1, COR2, REF, LFB, CV, ENM, LBO, DBO,

LXC, SW to GND -0.3V 1o (ViN + 0.3V)

PV O IN. .o -0.3V to +0.3V
PGND to GND ..o -0.3V to +0.3V
Current into LXL........oooiiii e 300mMARMS
Current out of SW ... 300mARMS

Current into LXC ... 400mARMS
Output Short-Circuit Duration...........c.ccoovveiiiiiinren.. Continuous
Continuous Power Dissipation (Ta = +70°C)

24-Pin Thin QFN Package

(derate 20.8mW/°C above +70°C).........ccccveeiiiiiiiieein, 1.67W
Operating Temperature Range .............ccccooeeen. -40°C to +85°C
Junction Temperature...........ccooooiiiiiii
Storage Temperature Range
Lead Temperature (soldering, 10S) .......ccccoovvviiiiiinnens. +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 = Vpv = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = Vgv = 4.0V, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
GENERAL
IN, PV Voltage Range 3.1 55 \
ViN Complete Shutdown Vpal = VIN, VIN falling 2.950 3.0 3.050 v
Threshold VpBI = VIN, VIN rising 3.135 3.3 3.525
Vppl Complete Shutdown Vpg| falling 1.234 1.25 1.263 v
Threshold VDBl rising 1.306 1.375 1.478
- VLB rising 1.234 1.25 1.263
VLI LBO Threshold - \
Vg falling 1.103 1.125  1.140
__ VLBl = VIN, VIN fallin 3.262 3.33 3.366
Vin TBO Threshold LBI= VN, YIN 8n9 v
VLBl = VIN, VIN rising 3.625 3.7 3.744
Preset mode, V|N = 2.9V V(I)NS-
DBI Input Dual Mode™ Threshold : v
ADJ mode, ViN = 2.9V V1'N2'
Preset mode, V|N = 3.2V VIN -
LBI Input Dual-Mode Threshold 0.3
) \
with Respect to IN VIN -
ADJ mode, V|N = 3.2V 10
DBI Complete Shutdown Input Vi falling 30 55 v
Program Range
DBI Input Bias Current Vpel = 1.25V -50 +50 nA
LBI Input Bias Current Vgl = 1.25V -50 +50 nA
Shutdown (DBI remains on, REF off), VN = Vpy = VDBI =
2 10
VB =27V
IN, PV Operating Current uA
All off (REF on) 30 55
All on; LXL, LXC not switching 130 180
Main on, no load 46 75
IN Operating Current Main on, no load, COR1 on, LXC not switching 80 110 pA
All on except LCD, VENL = 0V, LXL, LXC not switching 115 160

Dual Mode & Maxim Integrated Products, Inc. HIEFR o
2
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58RI PMIC, #E#DC-DC#ZHEIR,
FTFAEH S PDA

ELECTRICAL CHARACTERISTICS (continued)

(VIN = Vpv = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = Vcv = 4.0V, Ta = 0°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
LDOs
MAIN, SDIG Soft-Start Time 300 600 1200 us
MAIN Output Voltage ILoAD = 100pA to 300mA, VIN = 3.6V to 5.5V 3.218 3.3 3.383 \
MAIN Current Limit 550 800 1200 mA
ILoaD = TmA 1
MAIN Dropout Voltage ILoAD = 300mA 210 330 mV
ILoAD = 500mA 350 595
SDIG Output Voltage ILoAD = 100pA to 200mA, VN = 3.6V to 5.5V 3.218 3.3 3.383 \
SDIG Current Limit 525 718 900 mA
ILoAD = TMA 0.75
SDIG Dropout Voltage ILoAD = 200mA 170 300 mV
ILoAD = 500mA 525 1010
SDIG Reverse Leakage Current Vspig = 5.5V, VENSD = VIN = OV 7 15 PA
COR2 Output Voltage ILoaD = 100pA to 50mA, VN = 3.6V to 5.5V 1.755 1.8 1.845 \
COR2 Current Limit 65 98 150 mA
COR1 PWM BUCK
CV = high 1.259 1.3 1.340
COR1 Output Voltage Accuracy \
CV = low 0.972 1 1.023
) ILxc = -180mA 0.70 1.34
P-Channel On-Resistance Q
ILxc = -180mA, Vpy = 3.1V 0.8 1.58
) ILxc = 180mA 0.25 0.46
N-Channel On-Resistance Q
ILxc = 180mA, Vpy = 3.1V 0.30 0.53
P-Channel Current-Limit
Threshold -0.50 -0.75  -0.925 A
N-Channel Current-Limit
Threshold -0.50 -0.72 -0.92 A
Minimum On- and Off-Times [ON(MIN) 0] us
tOFF(MIN) 0.1
LXC Leakage Current Vixc =0V, VENnCc1 = OV -10 +0.1 +10 uA
REF AND RESET OUTPUT
REF Voltage Accuracy IREF = 0.1pA 1.236 1.25 1.264 vV
REF Line Regulation 3.1V < V|N < 5.5V, IREF = 0.1pA 0.1 3 mV
REF Load Regulation 0.1pA < IReF < 10pA 1 3 mV
giilr?gassert Threshold for COR1 (Note 1) 88.00 % 93.25 %

MAXIMN
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MAX8594

58%H PMIC, 121 DC-DC1ZRE IR,
FF 1R PDA

ELECTRICAL CHARACTERISTICS (continued)

(VIN = Vpv = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = Vcv = 4.0V, Ta = 0°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
RS Assert Threshold 80 %
RS Deassert Delay 10 20 30 ms
RS Assert Delay 50mV overdrive 5 us
LCD
LXL Voltage Range 28 \
LXL Current Limit L1 =10uH 195 235 275 mA
LXL On-Resistance 1.7 Q
LXL Leakage Current VixL = 28V 0.2 2 uA
Maximum LXL On-Time 2 3 4 us
Minimum LXL Off-Time Vi > 1.1V 08 ! 1.2 us

VLFB < 0.8V (soft-start) 3.9 5 6.0

LFB Feedback Threshold 1.229 1.25 1.270 \Y
LFB Input Bias Current VLFB = 1.3V 5 50 nA
SW Off-Leakage Current Vsw = 0V, Vpy = 5.5V, VENL = OV 0.01 1 uA
SW PMOS On-Resistance 1 1.5 Q
SW PMOS Peak Current Limit 700 mA
SW PMOS Average Current Limit 300 mA
Soft-Start Time Csw = 1uF 0.13 ms
LOGIC
EN_, CV Input Low Level VIN =3.1Vto 5.5V 0.35 \
EN_, CV Input High Level VIN = 3.1V to 5.5V 1.4 V
EN_, CV Input Leakage Current 0.01 1 PA
RS, LBO, DBO Output Low Level | Sinking 1mA, ViN = 2.5V 0.02 0.1 v
DBO Output Low Level Sinking 100pA, ViN = 1.0V 0.02 0.1 v
Eétfg% DBO Output High VouT = 5.5V, ViN = 5.5V 1 UA
THERMAL PROTECTION
Thermal-Shutdown Temperature | Rising temperature +160 °C
Thermal-Shutdown Hysteresis 15 °C

MAXIMN




58RI PMIC, #E#DC-DC#ZHEIR,
FTFAEH S PDA

ELECTRICAL CHARACTERISTICS

(VIN = Vpy = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = 4.0V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
GENERAL
IN, PV Voltage Range 3.1 5.5 \Y
VN Complete Shutdown VpBl = VIN, VIN falling 2.93 3.06 y
Threshold VpBI = VIN, VN rising 3.135 3.525
Vpg| Complete Shutdown Vpgl falling 1.228 1.264 y
Threshold VDB rising 1.306 1.478
I VLBl rising 1.228 1.264
VLBl LBO Threshold - \
VLBl falling 1.103 1.140
— V1Bl = VIN, VIN fallin 3.248 3.366
Vin TBO Threshold LBI = VN, YN N9 v
VLBl = VIN, VIN rising 3.609 3.744
Preset mode, ViN = 2.9V VO|N3_
DBI Input Dual-Mode Threshold . \
_ VIN -
ADJ mode, V|N = 2.9V 1.5
Preset mode, VN = 3.2V VIN -
LBI Input Dual-Mode Threshold 0.3
. \
with Respect to IN VN -
ADJ mode, V|N = 3.2V
1.25
DBl Complete Shutdown Input Vi falling 30 55 v
Program Range
DBI Input Bias Current Vpg| = 1.25V -50 +50 nA
LBI Input Bias Current VBl = 1.25V -50 +50 nA
Shutdown (DBI remains on, REF off), VIN = Vpy = VDBl =
10
Vg =27V
IN, PV Operating Current pA
All off (REF on) 55
All on, LXL, LXC not switching 180
Main on, no load 75
) Main on, no load, COR1 on, LXC not switching 110
IN Operating Current uA
All on except LCD, VENL = 0V, LXL and LXC not 160
switching
LDOs
MAIN, SDIG Soft-Start Time Ramp ILIM from 0% to 100% 300 1200 us
MAIN Output Voltage ILoAD = 100pA to 300mA, V|N = 3.6V to 5.5V 3.209 3.383 \
MAIN Current Limit 550 1230 mA
| = 300mA 330
MAIN Dropout Voltage LOAD mV
ILOAD = 500mA 595

MAXIMN
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MAX8594

555 1 PMIC, 1ZEDC-DCIZREE,

FF 1R PDA

ELECTRICAL CHARACTERISTICS (continued)

(VIN = Vpy = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = 4.0V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
SDIG Output Voltage ILoAD = 100pA to 200mA, VN = 3.6V to 5.5V 3.212 3.383 \
SDIG Current Limit 485 900 mA
SDIG Dropout Voltage lLoAp = 200mA 300 mV
ILoAD = 500mA 1250
SDIG Reverse Leakage Current Vspig = 5.5V, VENSD = VIN = OV 15 pA
COR2 Output Voltage ILoAD = 100pA to 50mA, V|N = 3.6V to 5.5V 1.750 1.845 \
COR2 Current Limit 65 150 mA
COR1 PWM BUCK
CV = high 1.255 1.340
COR1 Output Voltage Accuracy \
CV = low 0.969 1.023
, ILxC = -180mA 1.34
P-Channel On-Resistance Q
ILxc = -180mA, Vpy = 3.1V 1.58
) ILxc = 180mA 0.46
N-Channel On-Resistance Q
ILxc = 180mA, Vpy = 3.1V 0.53
P-Channel Current-Limit
Threshold -0.500 -0.925 A
N-Channel Current-Limit
Threshold -0.46 092 A
LXC Leakage Current Vpv = 5.5V, Vixc = OV or Vpy, VENC1 = OV -10 +10 bA
REF AND RESET OUTPUT
REF Voltage Accuracy IREF = 0.1pA 1.229 1.264 V
REF Line Regulation 3.1V <V <55V, IRer = 0.1pA 3 mV
REF Load Regulation 0.1pA < IRer < 10pA 3 mV
giilr?geassert Threshold for COR1 (Note 1) 88.00 93.25 %
RS Deassert Delay 10 30 ms
LCD
LXL Voltage Range 28 \
LXL Current Limit L1 =10uH 180 280 mA
LXL Leakage Current VixL = 28V 2 pA
Maximum LXL On-Time 2 4 us
L ) ViFB > 1.1V 0.8 1.2
Minimum LXL Off-Time ys
VLFB < 0.8V (soft-start) 3.9 6.0
LFB Feedback Threshold 1.233 1.270 \
LFB Input Bias Current ViFB = 1.3V 50 nA
SW Off-Leakage Current Vsw = 0V, Vpy = 5.5V, VENL = OV 1 pA
SW PMOS On-Resistance 15 Q
6 N AXI/V




58RI PMIC, #E#DC-DC#ZHEIR,
FTFAEH S PDA

ELECTRICAL CHARACTERISTICS (continued)

(VIN = Vpy = VENSD = VENC2 = VENL = VENM = VENC1 = VDBI = VLBl = 4.0V, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS

LOGIC

EN_, CV Input Low Level VIN = 3.1V to 5.5V 0.3 \
EN_, CV Input High Level VIN = 3.1V t0 5.5V 14 Vv
EN_, CV Input Leakage Current 1 pA
RS, LBO, DBO Output Low Level | Sinking 1mA, V|N = 2.5V 0.1 v
DBO Output Low Level Sinking 100pA, VIN = 1.0V 0.1 \
E{;L_:;(Z, DBO Output High VOUT = 5.5V, Vi = 5.5V 1 UA

Note 1: The reset trip point tracks the COR1 voltage. For example, a minimum reset spec does not occur with a maximum COR1
spec, and a minimum COR1 spec does not occur with a maximum reset spec.
Note 2: Specifications to -40°C are guaranteed by design, not production tested.

BT (4514
(Circuit of Figure 2, VIN = 4V, Ta = +25°C, unless otherwise noted.)
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MAX8594

58%H PMIC, 121 DC-DC1ZRE IR,
FF 1R PDA

(Circuit of Figure 2, VIN = 4V, Ta = +25°C, unless otherwise noted.)

OUTPUT VOTLAGE (V)
e T S T S SO
S 34 8 B &8 & 8 ¥ 3

1.82
1.80
1.78
1.76
1.74
172
1.70
1.68
1.66
1.64
1.62
1.60

QUTPUT VOLTAGE (V)

VeoRrt

lout

SDIG OUTPUT VOLTAGE
vs. LOAD CURRENT

MAX8594 toc04

o

100 200 300 400 500 600 700
LOAD CURRENT (mA)

COR2 OUTPUT VOLTAGE
vs. LOAD CURRENT

IAX8594 toc06

20 40 60 80 100
LOAD CURRENT (mA)

LOAD-TRANSIENT COR1

MAX8594 toc08

40us/div

20mV/div
AC-COUPLED

100mA/div
0

OUTPUT VOLTAGE (V)
8 8 = B 8 3

o
o
S

VMAIN

lout

60

50

40

30

INPUT CURRENT (uA)

20

COR1 OUTPUT VOLTAGE
vs. LOAD CURRENT

BT IEFFIE (5)

vs. INPUT VOLTAGE

——
|
0 100 200 300 400
LOAD CURRENT (mA)
LOAD-TRANSIENT MAIN
MAX8594 toc07
v
ey ! e
r—-—-——i AC-COUPLED
: |
i 4 100mA/div
--:J. [or—
100us/div
INPUT CURRENT

V) FALLING / —

MAX8594 toc09

VN RISING

0 1 2 3 4 5

INPUT VOLTAGE (V)

MAXI N



5EEHIH PMIC, #E#DC-DCZHEIE,
FTFAEH S PDA

BT IEFFIE (5)

(Circuit of Figure 2, VIN = 4V, Ta = +25°C, unless otherwise noted.)
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MAX8594

58%H PMIC, 121 DC-DC1ZRE IR,
FF 1R PDA

(Circuit of Figure 2, VIN = 4V, Ta = +25°C, unless otherwise noted.)
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5EEHIH PMIC, #E#DC-DCZHEIE,
FTFAEH S PDA

BT IEFFIE (5)

(Circuit of Figure 2, VIN = 4V, Ta = +25°C, unless otherwise noted.)
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58%H PMIC, 121 DC-DC1ZRE IR,
FF 1R PDA
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MAIN I RERI A « MAINBEIFRERERT, HEMBHRTE. & MAINYR 2R EEE RSN, WA
o ENM HEHIEH, RSAEME. VinET DRI, MAIN R REHISE .
10 GND .
11 REF 125V 1% #:HE. 0. 1pFHA K REF 7 # £ GND. Viy K T DBIEIER, REFARL. ViNI&T DBIFIENT,
REF 7.
LCD it A« FLFBIEH 2 LCDfii th 5 GND Z A 1 FLBH 73 e #e M 4% o DR EIME A 1.25V. TEVNIRT
12 LFB DBIM{E . ENLZKE MAINFERRETEE LAY TE R T, LCD XM iXBF, LCD%iH iy S R I T
3% 5 HEB R AR LR (LT N2 AMQ)
13 ENL LCD (JHEFET#H R Efed A« IENENL A = B EE LCD TR fE . JX3HENL MK T SCBrLCeD
Hit o VinI& T DBIBIE Dk MAINFRE fr H DURT, LCD ¥ Heaf RREw s .
14 LXL LCDAHETF %K. W LXLEREETERES HEETRE. WK1,
15 Sw LCD True Shutdown JF 34 i« SW HLCD T+ HHLEL (W HL U . ENL A= L P SW i W73 R0,

JH4 TR EAK SW 55 B GND. LCD Kl , SWIKiFF5pv ityiEs:.
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58RI PMIC, #E#DC-DC#ZHEIR,
FTFAEH S PDA

5|/ RA (4)

5|5 A Ih&E

16 PV CORI1 P& JE #6445 5 LCD True Shutdown I A . ¥ INEHE R PV,

17 PGND FEL Y5

18 LXC COR1H KA 5. BLXCEEZ CORIFE, ILE 1.

19 ENCH FHE RS (CORDMREHI A . IKBHENCI I - COR1 T4, MRA-T-R i H KW . v KT DBI
B {E I MAINFRUE ST AT, COR1/RNREBILTE -

20 ENSD GEHF R (SDIG)HIER HAEM A . IKSHENSD AL P SDIG KW, mH PHHEHSE. vinE&T
DBIF{H I MAIN R HiI Hi AT, SDIG NREHILTE -

o1 COR COR 1 it H B SO A AR A o 76 Vi (K T DBIEIE . ENC1 22 K8l MAIN 7 A2 3 [ DLAMYAE AL T
CORI1KWro XM, it LXCZH M EIMQ HLRE ) BH R .
Bl LDO (COR)MIMBERIA - JRBNENC2 K e FL-F-{ff COR2 3, AR LT (i LG HT. VMK T DBIBI{H,

22 ENC2 s MAINFEE fir 5 DART, COR2ANAEBE I « Vi K T DBIEI{EIF H MAINAE THRUETERE P, COR2AI LA
B -

23 COR2 1.8V, 50mA LDO%itt, HTEI%. 7E Vv {K T DBIFIME. ENC2ZE K MAIN fEF FevE [ DLAMU S LT,
COR2 KMo CORR2 fil H 14 7% Fi 3 e e T 28 5 P 3 S ot FEL B (ML YA 700k Q)

o4 MAIN 33V,500mA LDOMiH, AT EHIE. X4V T DBIBIENENMAMKA, MAINfH W i, i
4 G PSSR I T 128 5 P I LB (ML TRV 1 .3MQ)

— EP WEEL. R, DR Rk

MAXIMN
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MAX8594

58%H PMIC, 121 DC-DC1ZRE IR,
FF 1R PDA

MAXIM
NAXI /W MAX8594
MAX8593 POWER VAN 3.3V, 500mA
ACADAPTERINPUT o |DC BATT INPUT N o7 MAN
415V 10 7va 1 TR on—t ¢ T 4TF
T _T_ BATTERY T TuF 7T~ e LBl = 33V.500mA
= = = = SDIG [——9————sn CARD SLOT
USB INPUT USB DB e3
415V TO 6V i I 4.7uF
TuF T MAIN core — ég&;omA
= CHARGE | [ D ON [~ —p e c4
CONTROL [ THERMAL OFF T 20uF
500mA ] CONTROL SDIG =
DCOK ON PV TOIN
100mAJ—|— USEL > OFF — 1 ENSD 05
LOGIC udK T oF s
-+ > COR2 = 22uF  1VOR13V
SH > ON ENG2 e 250mA
ISEL —> OFF —> L2
CORT
GND CHG 2.2uH
PGND L
= CORT gy = -
oFF | —ENCT CORT
13V
" —»{cv o
LCD
ON ——pl ENL
OFF
TO MAIN LXL
RS
MQ _
RS LFB
70 MAIN
R7
e GND
(8O
T0 MAIN REF — 0
R 0.1uF
e L0
550 =
[ 1. A 2T
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5% 1 PMIC, #2EDC-DCIZREIE,

FF 1R 7K PDA

MAXIMN
MAX8594
POWER MAN] 33V, 500mA
INPUT N Ryl
* Lo 47uF
o1 L CONTROL LA
1uF I =
Y soiG | 3.3V, 500mA
OFFONJ_ o i 1, SbCARDsLOT
LDO
CONTROL L 47F
N ENSD =
oFF | —>
CoR2 | o 1.8V, 50mA
ON ENC2 L, COR
o > LDO T 2oF
CONTROL — 4
ENC1
ON oy
—
OFF ] ° TOIN
r T
cv OuF 6
13V —| T
v mﬂ LXC — 22uF  1VOR1.3V
m 250mA
_i 2;2|-| X CORT
L
PGND =
-
B CORT =
T0PV
SW
MAINOK ~ LCD OFF
oD L SWITCH 1 [
ON |- &
oFF — >
XL
TO MAIN
LCD
R BOOST
e _
RS e
- 20ms AFTER
TO MAIN CORT OK &
R7 £_
e =
LBO REF
[ L REF
+ Y 1 co
E N 01wk
T0 MAIN = = =
R6
e - )
— o 8 TOIN
DBl
t\LEl O———— 1 TON

K2, B
MAXIMN
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MAX8594

5% 1 PMIC, #EDC-DCIZREE,

HTF R PDA
I
COR1FEDC-DC¥##i7s

COR1 VA7 #% % FH LA 19 [E] pwM 5 6l B FE FE e 2, a7
LR LR F 250mA BT i R AT LB v ikE N
V1.3V,

RN EER T, CORI1 IELE B 52 4 % ik o8 18 il /1
e pWM AR R H [ A0 T AR 7= AR I JF R 18U 2 R
B, REZEIEN . ERE T (<30mA), COR1 LAETE
ROR MR Idle Mode™ F, 7EZMIT, Hfede (UM
A A TR

TR, 2T (SD) R, P& CODECH 5l =
ALDOfItHL:

e MAIN — BRI AE500mA 3 3VHELIR, L _FRR Y
HIUAH 2 800mA -

e SDIG — Hif# N SD FIM500mA M3 3VHEIE, H L
PR BT (E 9 718 mA -

e COR2 — Hif# A CODECHZHZ It 50mA 1.8V HLIE, H
i EBR B BALE S 98mA -

R, ZREHNEZRS], MAIN S SDIG ] RE TCIETE
A AT % A FEL T #RE B2 (A6 400 R . MAIN AR R 2R 1Y
JEZEHH B AE H0.7Q (500mA T R #350mV); SDIG
ol He 2% 1Y R 22 FL B B AU (B 4 0.85Q (500mA T EFE N
525mV)e

JT A A A S f BB S (ENM. ENL. ENSD.
ENC15ENC2). Ait, MAINFRUEHIH 267, HEHH
HA T VB DBIFIE)G , MAIN A ##i% . SDIG
SRS, ST EEL U A BEL BT, BRI O TN Y A E R AR,
SDIG it 1 AT H/MER IR & - SDIGAL 3.3V T 1Y Ui HL I S U
H3pA-.

LCD DC-DCHI/E

MAX8594 3 & — 1 HLCDim B AL iR . " ET
JERIDC-DC s . sl fi i 28v, F0T LU AR I
3R A AL B pWM B IS S AT R .

Idle Mode /& Maxim Integrated Products, Inc. HIFTHR o

16

Y ENL ARH-FI, SWohLCD 4 i i i i 2l (%
W7y i A EL YR SC I I RE 3 T OGRS T 7 i 1 F R B
2 0V (True Shutdown)I e #F A7 Z True Shutdown,
AIHEHRTHEREEEZPY, FHSWIHE, JEEiESwW
MR A (B 1P Cr.

R

Vppr < 125V (8(DBI = INK vy =3.0V, BIDE, gt
JEf 56T Vpgr > 1.375V (B(DBI = INF VN = 33V)HT,
MAX8594 K& IEH TAEIRE

E1I%H (RS)
Y COR1 MREZRBERTH20% L T, B A RSEAL.
RS I % AR P A 2 . AERS ERINEALE S
RIIZ iR R 2 [HER: — A LR . cor1 £ /DR E i
10ms /)i, RSHEE|&EHETF. A8 A B, MAIN
Wi E TS FENM = M), HembE e &5
EN_ = R HL Py FL YRS L L 3

N V\N:3.7V—:>: Vin=333V! !
Vin=33v V=30V —+3
] [

I

Vv

I

g MAINATO0% ! 1

YU MAINAT 86% 3 !
3.3V MAIN . F

CORT : X PN
RS > DEASSERT | L———
I

! DELAY
| |

— | |

B0 ——09 |

o | I

B 3. A HIE LTFS T RO BN o B v B (15 1 2
LBIFIDBI H %5V HE R IF I« B 5 A JH B 35
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5% 1 PMIC, #2EDC-DCIZREIE,

BN

BEE Vi OV I EREE I, WP AT

1) DBILE R IR R0 . Vi = 0.7VZESS, DBO. LBOS
RS#HLk . MAIN. SDIG. COR1. COR25LCD

2) Vin 2 DBIBIE DL | (#F DBI = IN A 3.3V) B, DBO
SRR EmBRAS, FHBRMASE. FENM =
HIGH, WIMAIN LDOFTHF.

3) 2 MAIN i 35 2 H B AR FRIE 1Y 90% 55 2 .97V IS, T
AHEAMNFREAR T

4) COR1 BB H A EARFRE N 90% LG 20ms, RSH A&
FHARZS

5) VinFFZ2LBIBI{ELL F (FFLBI = INJUWZA3.7V) B, TBO
HEAF RS .

WEE IN FRE, WP T :

D ViNEZLBOBIE G LBI = INWb3.33V) i, TBO#
$I % GND.

2) HTEMAIN fii ) P 222 838V ZHil, VnJEF% 2 DBIFE
(#LBI=INI}3.0v), WDBO SRS, Atk
KB, B A CEOR A .

3) HTEINFEZDBIF{E (% DBI = INWH3.0V)ZHT,
MAIN i H B 2 A% T = EARFRE R 86% (2.838V), NI
RS#H 2 GND, FEHRWITAHL, (HMAINRIES
i ((KEZRE ) DBORFF BT, HEINMZDBI
19 A

Rz s 2

COR1[E 4

COR1H /&

7 0 A AT R 22 /0 2 S00mA B 2 2pH L. T2

T BCAR S, FEL IR AL A A (B AT AR AR . o T 3RS B

MR, BEMDCHMM R, HikE, RET R,
NRHLS BB SHREANR], 2 SERCR AN o

MAXIMN

FF 1R 7K PDA

COR1H &
Wt P S A SHE A . BT 7ETIRETE MK
B i, HMHE RN IXSREXTR IHEE, X
SoE 75 HA RESR SRR E R %K.
KT N RS, X COR1 I ERA Ce (B 1HA —
SEELR, 20V I HERE 2 2pF.

H T B P 4 A i A LR IO Bk SRS 1, AR EIRESR MY
LN i R UEE, RN B R T .
ABLE C5 (B fEFF R S SR IEH K. £
By APy 5 TR (I F R/ ME I 4. TpF A . 3T

Pt — el A JEBERE, TR K A A .
LDO# H B &

(MAIN. SDIG. COR2)

HTERRS SR EEE N E TE, MAX8594 &4
LDO R Bk LAY . BN A R R 1.
PR AR MR P O B R S R, AT A T B K 1op R K
A . RIGEEBAMESRIEFM, 10pFRL FH &
FhA(EARECH L. A WA N X7TR 5 X5R. 15
FEAREEBEANT, Wz5u5yYsv, FEREZHER
RESESRAME LN, MRFREEEN MR EE, W
B AR T EN A

®ELBI5S5DBI

DBI1 5 LBI MMl A L& GEH 2N, Jffi%ZDBOS
[BOfit. M LBI. DBISINZE#N, LBISDBIMR(HE
R FERBEE . X BT ABE, vl 33V,
DBOZAEH, MV i3 7vEr, TBOAE . X TR A
B, 4V ERIKT33VE, TBOZMK, MvERILT
3.0VHt, DBOZI (AW Electrical Characteristics 35 &l
3)o #4h, LBIS DBIBIEIAA DL HSMEBELIE k% e,
El4. EISER.
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MAX8594

555 1 PMIC, 1ZEDC-DCIZREE,

FF 1R PDA

1
IN
R3
DBI
(1.25V FALLING,
1.375V RISING) R4
LBI
(1.125V FALLING,
1.25V RISING) RS
NAXIN
MAX8594 =

DBI
(1.25V FALLING,
1.375V RISING) R7

LBI
(1.125V FALLING,
1.25V RISING) R9

INAXI/W
MAX8594 — —

El 4. JH=14FEBHE % F DBI 5 LBI 4 (8

Elawp, —A=mHES EdiE AR % EDBIS LB
B (B R T B R0 AR 3% A ) 40 FE A P e T TET Y
FLBH (B4 HIRS)TE 100kQ 5 250k Q 2 [A]IE+E . A
A3 He FLBEL(E 2 25 N BIE (B R %L

( 1.25 )
x| 1-
VDBFALL

R4 = Rox—22XVLBFALL 4
1.125XVDB|:A|_|_

R3 = R5 x JLBFALL
1.125

itq:' VDBFALLL?VLBFALLQ%U%Mﬁm'ﬁmﬁL‘H B"J
TREEE. —HikE TaxsEE, e DB S LBI
B b T 1

R3+R4 +R5

V =1.375x%
DBRISE R4 +R5

R3+R4 +R5

V =1.25x%
LBRISE R5

545, LBIS DBIIAE AT DL R 57 0 L L 43 i SR i E -« FRL
P B SR, I L MFE 2 A2 AR, (52
T BN — B, TSN R A ER, A FE I B

18

B 5. VLA~ H % DBI 5 LBIEY 6

B Lt A i — 2, B RS AR (KBS
B R75R9)TE 100kQ 5 250k Q 2 B3 FF « L TAI 1) 43 FE FLFH
SERABIE (TR R

R6=R7x(—VDBFALL -1)
1.25

R8 = Rgx(—VLBFALL - 1)
1.125

itqj VDBFALLLﬁVLBFALLﬁj\%U%ﬁEZim'ﬁmﬁL‘H E/‘J
TREIME. — Bk TXEEE, NI DBIS LBI
)b R 1

VDBFHSE =1.375%

R6 +R7
R7

R8 +R9
R9

VLBRlSE =1.25x

TETE R, 0K PR Tt R (B E AN RE R T R I AR R (E
XN 9 DBO-S5 LBO#RE H sh i i ik, 1K T DBIMI(E
IS (FEL AR )i AF 5 O T
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5% 1 PMIC, #2EDC-DCIZREIE,

FF 1R 7K PDA

V]
MAXIM N
MAX5365 L

AVpp

SIMPLIFIED DC-DC CONVERTER
ERROR AMP
VREF >
1.25V

NAXI
MAX8594

— !
CONTROL Vour

-

il

|||—|

L

Kl 6. HDAC H T it i [k

LCDF/E%rt
LCDH
LCD 4 e % i AT AR 1R 58 59 70 Bl N IR B L E (4.7pH R
1501H) . 45 7€ 53 5K o BEL 0 A ML IR IS, /)N ) HL SR 0
XER/NISME R o TESR 8 AT, BN HL IR (3 LX
O FF AR BT i, R R AR T LR I 2 BRI . R
F14 EEL R B TE 25 28 AT IR AR R AR, AT DA R A O 4
F&, HHE R DCHME SRR, TR, T KT 43pH
(Y HL, SR LXL Bk A a] (3ps) AT, FLJE 0 i FL U
ANEIKFN250mA . XFEML TR, BEsitsiE
BRCE . —> 10pH BT DL SSHUEUT 09, JRE 24K
BT TAE R Ao FL I A 800 TR0 F R B K T I SR
B (250mA).

LCDZ#RE
7 (8 A0 FLU M 250mA B /= 1Y B AR RS,
MBRO0530 3% Nihon EP05Q03L. M 40 i S [ if 57 L
FEAAZK T LCD B9 % H %

LCDE&
Xt 2BV, R p R A . XA B A
U V(BB R D 30mVe FAh, A IpFEAFEKIN,
W4 7pFR R AT H SW. EHEAR 5 LFB Z /Y
LCD HIT 45t FL 2% A 78 B0 98 F) PR b FR S 18 BT P o5 o R
X ZBV A, 47pFRABERE T, Ak, pCHRAE R £k
SRMAIZ AN AR E .

MAXIMN

IR LCDHEJE
fELCD i 5 LFB Z [FiEH: — A e (WE 1), AL
THIHHBEE. R2TE10kQ5200kQ 2 ML, SRERET
ATHERL:

R1=R2X(M—1)
VLFB

X Vips = 125V, Voup BUETEE b VN2 28V. LFBHY
i A PR LA (A SnA AT RUGE O BELAE A FRLBH .
MR T 19% HITRZE, TEER2 B FLGILI. R T B bt A fi 2 FE.
T (I pg) Y 100 1

LCDHT
LCD HHEH v L DAC B PWM G S #7510 77 .
DACHT

TE5r L IS IMDAC S MM Ry, A Voyurit EDACTH
17 B Vourvax) M HLCD MR B BUE (E. i
JE (Vour) & DACHLE(Vpoum) I B EL, AT 4% T4 :

1.25 - Vpour ) xRt
Vout =1.25x 1+(ﬂ) N bour)
R2 Ro

19

r6S8XvIN



MAX8594

5% 1 PMIC, #EDC-DCIZREE,

1 7K PDA
EHPWMES

V2 AR #aT DA e pwM B i . PWM B R ET
16078 8 PLIT B B i s, I gmfRid W =t 7
W2 A, pwM T LR TE ST MAX8594 I i
7 TR .

HEEHPWME S BACI. R, SRyH. K~
TN PWM LK (1915 34 s B, e 8T 509 VR R H T AL
A Thevenin % 2L # . Thevenin B ER] TR ITE:

VTHEV = (DXVOH)+ (1 - D)XVOL

XA DEPWMIEE SIS, Vo PWM I 1 = P
CEH H3.3V), VoL EPWMIESHREF Gl HOV).
XfeMosZH, AT fE A
VTHEV = D x VDD
X Vpp /& PWM it 132 8 & P B (B . Thevenin fH
RTHEV = RD + Rw
i+ FELE (VOUT)I%PWMSFi’}] HL (VTHEv)H/‘JIXI%I:

(1.25 - Vypey ) xR
RTHEV

R1
V. =1.25x|1+| =
our=1.25x( 1+ 5|+

HHPWM AT AR, Rp ¥ 5 MAX8594 19 I it
(o] Rl o 2% MUK U O 1 B LR AR 3 S SR

1

f~ =
C 2xtXRTHEY XC11

T N R ACSUE, #R RS Y 2 /D pwM B
FAR AR ARAE

—MEE A () BB R A CLI IR TR S R S
WS . ZHEA S Rrgpy — BIE BB E 5%, #
AR R T EE. Tl EFEERL. R2FEE
F 1 Z B Ry W/NZ I . AN, B AT DL A pp s
HI7E PWM FLE AR E AT 28 HLCD.

20

SwW

LXL

R1
2.2MQ

LFB N
R2
200k

CONNECTION FOR

PWM-CONTROLLED
LCD BIAS Ro
Rw
I
C11
uE

B 7. PWwME#HILCD &

PCR i /5 #it

N T R B Bh SRR, AT AN pC AR A R AE H R EE
RARIE MAX8594 1Y H 51 A5 g A iy S PR A et 5| 2R B 2
/NT0.2in (5mm). I, MARIENA5LFB. CORI-
LXC+ LXLAJERZRTREM . JUHJE A8 i i F BE v R
AIRESEITLEB. A 7 W/NG L RS0, FR 8 i s Th 3%
5, WA AHF, IR PGND 5 R 1R A E
IR LR M T T . A7 RS2 ] 225 MAX8594 1TFAfiAiR -

BAEEFED

FEZ BV I, RLEE AR 2 R AR b, T4 T
WRSE 2R Em . N TR, KR QPN E R R ER 1Y
RS R B R F I, i AR A R AR R
S AR R . LR A (8 250 - R B AR A
B RYZ3HE B K B AC FRLIL IR 22 Hb-F- T
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58RI PMIC, #E#DC-DC#ZHEIR,
FTFAEH S PDA

DH1EE S5IHEE
TRANSISTOR COUNT: 3436
n TOP VIEW o o = ~
PROCESS: BICMOS = 8 2 g 8¢
ox ik N m i i@
SDG | 1y 18] e
N2 {17 Peno
Bl AMAXIM | 6|
B MAX8594
B0 |41 Pr15 ] sw
080 [ 57| i w
N I | ) W=
5 & 2 2 & £
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MAX8594

5% 1 PMIC, #EDC-DCIZREE,

FF 1R K PDA

F4Ef=
*! Z“Z{nlg

(RBHR BT

HHER {0 £ R T REASR B RO RUKS, AR L B SMIME B, 7 1 www.maxim-ic.com.cn/packages. )

0.10

-DRAWING NOT TO SCALE-

[0)
o
. 2mxu|sc . b& ;
S z
| 4
I——B/E—’ 2x K—] -D_E/Z r_ L é
Ao _T I
Boe— 1 oo — §
— ]
ABAA | o =
£2/2
& :’_ _l_ £ ~E-D X[E] = =+ E —t e
{ = ’
1
N > S
DETAL A—"" ) .
INDEX AREA T2 3
@z X e S-m-e /N
A q_ oo X .J €0.35x0.35)
TJOP VIEW BOTTOM VIEW

BRALLAS /M AKXV

TS PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

- e
21.0139 { D ‘1/2

1. DMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

/A THE TERNINAL §1 DENTFIER AND TERMNAL NUMBERING CONVENTION SHALL CONFDI
TE50 551 S 012 DETARS OF TERMNAL §1 IDENTIIER ARE. OPTONAL, BUT NUST BE LOCATED WTHIN
THE ZONE NDICATED. THE TERMNAL f11 IDENTFIER WAY BE ETTHER A NOLD OR WARKED FEATURE.

A DMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TP.

A ND AND NE REFER TO THE NUNBER OF TERMNALS ON EACH D AND E SIDE RESPECTIVELY.

7. DEPOPULATION IS POSSBLE IN A SYNMETRICAL FASHION.

A COPLANARITY APPLIES TD THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

S. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444-3, T2444—4 AND T2844~1.
NARKING 1S FOR PACKAGE ORIENTATION REFERENCE ONLY.

11, COPLANARIY SHALL NOT EXCEED 0.08mm

12, WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD CENTERLINES TO BE AT TRUE POSIION AS DEFINED BY BASIC DIMENSION “e”, +0.05.

-DRAWING NOT TO SCALE-

| COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG 121 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. | %
Eﬁ ;mm&mm . | b | W [ v | v [ e | v [ o [ wax | [E3BEs W | wow.] wax)] poven
» 070 [075 | 0ea 070 075 |og0 | 070 [0.75 | 080] 0.70 [0.75 | 080 0.70 [0.75 | 080 | [Tieas— | 195 | 210 | 225 N
s | ao 002 [0o5| 00 |00 [005 | 00 |aoz | 005 oo |02 | 005 | 00 |ooe | 005 | [Ti244-3 | 195 [ 2w [2as =
a2 020 REF 020 REF 020 REF 020 REF 020 REF Ti244—+ | 195 | 210 | 225 | [T
b 0.25 [030 | 035|025 [ 020 [ 035 | 020 [0.25 [ 020 [ 0ae [0.23 [ 090 [ 015 [o0 [o=s | [Ti6a42 [ 195 [ 210 [225] [
D 390|400 | 410 |3.90 | 400 | 410 | 390 400 | 410 [3.90 [ 400 [ 410 | 390 | 400 | 410 T1644-3 | 195 | 210 [ 225 YES
E_ 390400 | 410 [3.90 | 400 | 410 | 390|400 | 410|390 410 [ 390 | 400 [ 40 Ti644—4+ | 195 | 210 [ 223 N
e 080 BSC. 065 BSC. 050 BSC. 050 BSC. 0,40 BSC. Teo44-1 | 195 | 2t |2es N
k_ |oes| - | - |oes]| - | - |oes| - | - |oas| - | - |ees] - | - Te0a4-2 | L95 | 210 | 225 YES
L | 043[035 | 065|045 | 039 | 65 | 045|059 | 063 | 030 | 040 | 050 | 030 | 0.40] 030 | [Teo44-3 | 195 | 210 | 223 [
N 12 6 20 2+ 28 Teata-L | 243 | 260 | 263 o
0 3 4 s 3 7 Te4ta-2 | 195 | 210 | 2es| YES
NE 3 + s 6 7 Te4t4-3 | 245 | 260 263 YES
[fEsee WGGB WGGC WGGD-1 WGGD-2 VGGE Te444-4 | 245 260 | 263 ] N
[ressa-1 [ eso [ 2o[amo] o]
NOTES:

PRALLAS /M AXIVI

TS PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

L T TR v
2
‘ D ‘/2

21-0139
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