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PART TEMP. RANGE PIN-PACKAGE
MAX686C/D 0°C to +70°C Dice*
MAXG86EEE -40°C to +85°C 16 QSOP

*Dice are specified at Tpo = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

Voltage

Vcc, ISET, POK, POL, SHDN,

Continuous Power Dissipation (Ta = +70°C)
QSOP (derate 8.30mW/°C above +70°C)

UP, DN, VDD tO GND ...t -0.3V to +6V Operating Temperature Ranges

FB, REF, DACOUT to GND........
PGND to GND .........ccvveunnee.
LX, LCDON t0 GND......coviieriirieieciese e

Current Lead Temperature (soldering, 10sec)
LX (SINKING) 1ooveeeiiieeiiee e 600mA
LCDON (SINKING) . ..ceveerieriieeieeieeieesiee s 10mA

-0.3Vto (Vcc + 0.3V) MAXBBBC/D .....cevieueeirieieeiienieesiee st
-0.3Vto +0.3V MAXB8BBEEE............cocoovirieienne.
-0.3V to +30V Storage Temperature Range...............

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

(Vcc = VoD = VIN = +5V, CRer = 0.1pF, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage (Note 1) Vcce, Vbb 2.7 55 \Y
Input Voltage VIN Voltage applied to L1 0.8 VouTt Vv
Supply Current Icc + IbD POL = GND, VEB = 1.3V, IpacouT = OmA 65 125 HA
Shutdown Current ISHDN SHDN = GND 1.3 4 HA
Vcc Undervoltage Lockout VLock Rising or falling 2.10 25 2.65 \Y
x;cs;teurggiesrvoltage Lockout 100 mv
Vcc DAC Reset Threshold VRESET 0.5 1.5 2.1 \
Line Regulation Eg(f; C;Ogrfrl]gAu,rsic():n,:K/()DuDT:ZZ;\./S :g 55y 0.1 %IV
Load Regulation Egisé (;og::]gAutrgtlsomnAVQUT =215V, 0.01 %/mA
LX
LX Voltage Range VLX 28 \
. . ISET = Vcc 0.42 0.50 0.58
LX Switch Current Limit ILx A
ISET = GND 0.21 0.25 0.29
LX On-Resistance RLX VCe = Vop =5V, lx = 100mA 0.6 1.2 Q
Vce =Vpp = 3.3V, ILx = 100mA 0.8 1.6
LX Leakage Current ILXLEAK Vix = 28V 1.5 HA
Maximum LX On-Time toN 8 10 12 ps
POL = GND, VFB > 1.2V 0.8 1 1.2
. . POL = Vcc, VFB < 0.15V 2.8 3.5 4.2
Minimum LX Off-Time tOFF us
POL = GND, VFB < 0.8V 4 5 6
POL = Vcc, VFB > 0.4V 4 5 6
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = Vpp = VIN = +5V, Crer = 0.1pF, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

989XVIN

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX ’ UNITS
REFERENCE AND FB INPUT
REF Output Voltage VREF Vcc = Vpp = 2.7V to 5.5V, no load 1.225 1.250 1.275 \Y
REF Load Regulation IREF = OpA to 254A, Crer = 0.10F ! 10 mv
IREF = OpA to 50pA, CRer = 0.47pF 1.5

. POL = GND 1.225 1.250 1.275 \Y

FB Set Point VFB
POL = Vcc -15 0 15 mV
FB Input Bias Current IFB +50 nA
POWER OK COMPARATOR, LCDON OUTPUT
POK Threshold VPOK VPOK rising 1.100 1.125 1.150 \
POK Input Current IPOK +50 nA
POK Hysteresis 12 mV
LCDON Sink Current ITCOON | VICDON = 0.4V, Vpok = 1.25V 2 6 mA
LCDON Leakage Current V ICDON = 28V, Vpok = GND 0.02 1 HA
DAC OUTPUT (Notes 2, 3)
V] - V] *

Full-Scale Output Voltage VFs -50pA < IpacouT < OpA o.RoElF5 VREF 05555 %
Zero-Scale Output Voltage Vzs OpA < IpAcOUT < 20pA 0 15 mV
Resolution 6 bits
Mid-Scale Accuracy MSA Mid-scale = VRer x 32/63 -2 2 %
Differential Nonlinearity DNL Guaranteed monotonic -1 1 LSB
Output Resistance in Shutdown | RpacouTt 15 kQ
LOGIC INPUTS: POL, ISET, UP, DN, SHDN
Input Low Level ViL 2.7V <Vcc = Vpp < 5.5V 0.7 \%
Input High Level VIH 2.7V <Vcc =Vpp <5.5V 2.4 \%
Input Bias Current IBIAS +1 HA
Pulse Width High tPWH UP, DN, Ta = +25°C 1 us
Pulse Width Low tPwL UP, DN, Ta = +25°C 1 us
Pulse Separation tpws UP, DN, Ta = +25°C 1 ps
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ELECTRICAL CHARACTERISTICS

(Vcc = Vpp = VIN = +5V, Crer = 0.1pF, Ta = -40°C to +85°C, unless otherwise noted.) (Note 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage (Note 1) Vcce, Vbb 2.7 5.5 \Y
Input Voltage VIN Voltage applied to L1 0.8 VouTt \Y
Supply Current Ilcc + IbD POL = GND, VFB = 1.3V, IpacouT = 0mA 125 HA
Shutdown Current ISHDN SHDN = GND 4 HA
Vcc Undervoltage Lockout VLock Rising or falling 2.10 2.65 \Y
LX
LX Voltage Range Vix 28 \Y
LX Switch Current Limit ILx ISET = Vec 04 06 A
ISET = GND 0.2 0.3
LX On-Resistance RLX vee = Vop =5V, lux = 100mA 1.2 Q
Vce = Vpp = 3.3V, ILx = 100mA 1.6
LX Leakage Current ILXLEAK Vix =28V 15 HA
Maximum LX On-Time toN 7.5 125 ps
POL = GND, VFB > 1.2V 0.7 1.3
. ) POL =Vcc, VFB < 0.15V 2.8 4.2
Minimum LX Off-Time toFE ps
POL = GND, VFg < 0.8V 3.8 6.2
POL =Vcc, VFEB > 0.4V 3.8 6.2
REFERENCE AND FB INPUT
REF Output Voltage VREF Vce = Vpp = 2.7V to 5.5V, no load 1.22 1.28 \
REF Load Regulation IREF = OpA to 25pA, CRer = 0.1pF 10 mV
. POL = GND 1.22 1.28 \Y
FB Set Point VFB
POL = Vcc -15 15 mV
FB Input Bias Current IFB +50 nA
POWER OK COMPARATOR, LCDON OUTPUT
POK Threshold VPOK VpoK rising 1.05 1.20 \Y
POK Input Current IPOK +50 nA
LCDON Sink Current ITCDON | VICDON = 0.4V, Vpok = 1.25V 2 mA
DAC OUTPUT (Notes 2, 3)
Full-Scale Output Voltage VFs -50pA < IpAacouT < OpA Vgg':z' Vg%:; %
Zero-Scale Output Voltage Vzs OpA < IpacouT < 20pA 0 15 mvV
Resolution 6 Bits
Mid-Scale Accuracy MSA Mid-scale = VRer x 32/63 -3 3 %
LOGIC INPUTS: POL, ISET, UP, DN, SHDN
Input Low Level VL 2.7V <Vcc =Vpp <5.5V 0.7 \
Input High Level VIH 2.7V <Vcc =Vpp <55V 2.4 \%
Input Bias Current IBIAS +1 HA

Note 1: The MAX686 requires a supply voltage at Vcc = Vpp between +2.7V and +5.5V; however, the voltage that supplies the

inductor can vary from +0.8V to +27.5V, depending on circuit operating conditions.

Note 2: The DAC output is set to its midpoint value at power-on.
Note 3: The DAC setting is guaranteed to remain valid as long as Vcc is greater than the Vcc DAC Reset Threshold.
Note 4: Specifications to -40°C are guaranteed by design, not production tested.
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(Circuits of Figures 1 and 2, Vcc = Vpp = VIN = +5V, L1 = 22uH, SHDN = Vcc, Crer = 0.1uF, TA = +25°C, unless otherwise noted.)
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(Circuits of Figures 1 and 2, Vcc = Vpp = VIN = +5V, L1 = 22pH, SHDN = Vcc, CRer =

LINE-TRANSIENT RESPONSE
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(Circuits of Figures 1 and 2, Vcc = Vpp = VIN = +5V, L1 = 22uH, SHDN = Vcc, Crer = 0.1uF, TA = +25°C, unless otherwise noted.)

POWER-UP RESPONSE
(NEGATIVE CONFIGURATION)

POWER-DOWN RESPONSE
(NEGATIVE CONFIGURATION)

MAX686 TOC14A MAX686 TOC148
0 IseT =Vee
S S——— I e RL=4.7kQ
SHDN | SHDN | s
5v/div 5vidiv
S ov i s T
.. .'--.d-
W ;
b J
Vour i Vout |
5V/div ¥ 5V/div
e e Y o] -16.8V
IseT = Vee
RL =4.7kQ
500ps 20ms/div
gogo
ood ood ogo
1 PGND gobOoobooeNDODOODoDOoOoooono
2 UP 00o0do0oooOoogoooOwoumiboOOooOOooOoOOooOOobOooogpbACOOODODOOooooooo
3 DN O000ooo0o00oOoooWVouribOOOODOOOOOODODOOOODACOODOOODOOODDODO
gdoooboooobooboooobobobboooooobOOoUoorFBOODODODDDOOUOUODDDOOOO
4 POL oooobOOoobo0obO0oobOobobOoObO0obDOoOobOobObOooODbACODOO0ODOODODbDDbOODODbOO
gboodboOopPOL=GNDOOOOOODOOOOODOPOL=VcOOODOOOOODO
5 VDD OOMOSFETOODOOODODDOODOVecOOOOOOoooo
6 ISET XO0OOODOODOOoOoDOoooOoooOooooooooooooooooosoomAd D oooooood
VecOO250mAO 00 0000000GNDOOOOOOOOGOOd
7 SHON O0000ooo0o0oOoSHONDODOOoOooooooooMAXeseD 0O DODODOO0ODOODOOOOOD

Odb00OvVecOOOOOoooooo

8 DACOUT

DACO OO0

9 REF coooOO0oOoOoO0oO0oauFOOOO0OOOOOOOOGNDOOOOOOOCOOODOO

10 FB ooooooboooomMAxeseL U0 00OOOOOO0OO0OOOOOOOOOOOOOOOOOOOODOOD
ooOO0OpACOODOOOOOOOO0OOOOOmMOOOOOOOOO0O

11 POK goooKOOOOO/000o0KOOOO0O0O0O0O001.125v000000POKOOOOOOOLCDONDO
oooooooooovnoDOveurtODOOoOoooOoOooooooboooooo

12 Vce icoood

13 GND oooo

14 1CDON coookoOoOoOOOOoOoOoOoooooOOOOLCDOOOOOO/0O0O0OOOOOOOOOOOOOB0O
Ooo0o00o0oO0oOoOoooopPoOKOOLCODONOOOLCDOOO M OoOoOoOoooooooo

15 N.C. gooobooboobooboooog

16 LX oo2z28vO0s500mANOOOOOOODDOOOOO

MAXIM

989XVIN



MAX686

DACO OOOooo/ononnn
LCoOoooooooonononn

D1
L1
22H MBRO530L
ViN=0.8VTO 27.5V ‘I T \AANAS Vout
150F T
Vec=27VT05.5V ‘I Vee LX
0.1pF
Voo DACOUT f—— AAN——@
- LCDON |—— r
FB
ZNAXI/N
MAX686
— R
DAC CONTROL
— DN POK
ON/OFF ——{ SHDN REF
POL ISET
GND PGND 01uF
O01. 0000000000 0oooooo
L1 R4
22uH rIo T
Vin=08VT0 275V —g- Y, /\/\/\,—H *
15uF 2.2uF D2 L D1
IT MBROS30L MBRO530L
Voc=27VT055V —e Voo LX L
0.1pF—T— R3 -
Voo DACOUT AN
B POL LCDON
1 Cr
FB —— 100pF
NI/
MAX686 R1 § § R2
DAC CONTROL { NEGATIVE
—Jon REF OUTPUT
_ _ VOLTAGE
ON/OFF —{ SHDN POK °
ViN< [Vour| < 27.5v
ISET e .
GND PGND T O1uF T+ <M

02 00000o0Ooo0ooooooooo

MAXI N




DACO OOOooo/onnnn

LCoOooononoooononnn

D2
MBRO530L

1 ¢ R4
20
224H
Viy = 0.8V T0 27.5V ‘I+ uubu AMA—E I (
150F T 22pF D1
— A MBROS30L
Vec =27V T055V * Vee LX i
0.1pF
W Voo DACOUT NV L4
- POL [CDON |——
1 Cf
FB —T— 470pF
MAXI
MAX686 Rl § R2
DAC CONTROL{ NEGATIVE
—1IDN REF OUTPUT
_ __ VOLTAGE
ON/OFF SHDN POK .
ISET \Dm#mww
GND PGND — Ol T 2#F
J I

U3 00000o0oooooooobooon

HEN

MAX6860 00 +0.8v0 +27.5v0 000000000
goooOoO0oOooooobObOO0ooooooNoCboOoD
MOSFETO ODOOODOO0ODOO0DOOO0DO0DOOD0
ooboo0oiooooooobObOoOoO0ooooooooon
MAX686D U 20 00000000 DOOO100D0
oobooooboooobooooooooboobooonn
MAX686L DO DODODODODODODO300DOOOOO0n
uboboobodbobobooboobobooooao
goboboobobooobboobbooobooon
OoooooooooOoooopooommAc)ooono
OOMAXeseD D ODDODODOOOOOODO(PFM)OO
ddodooooouoooooouoooooogaa
goboooooooooooboooboonn

0000000 (POL = GND)

MAX6860 0000000000000 O000010
00000000000000000000000
0000000000000000010us00000
000000@O0O0000)000000000000
000000000000000000000000
0000000000000000000000000
0 0 500mMA(ISET=Vc)0 0 250mA(ISET = GND)
0000000000000Qp0000000000
000000D0MmOO0n)o

MAXIMN

goodddodooddoooooUogUgo
gbobdobodobobobdobobobobaba
gboboboooobobobooboobobobg
dtdddddddddddodddudduouaao
oobooboboooooboooooooooooooon
gdtddddddddddoddoooouooooo
ooooooooobocoooooooobooooooao
gdtddddddddddoooooouooouogo
ooboooboog

MAX6860 O FB(Veg) DO OO 1.25v0 0000000
000000000000000(Vegd1vOoO OO
000000000000 000)00MAX6860 00
000000000000000000000000
00000000000005us0000000000
0000000000000000000000000
00300kHzO OO OOO0O000

00000 (POL = V)

000D0000MAX6860 FBO OO (Veg)D OVO OO
000000000000 0000000000O0On
00000000003.5us0000000000
000000000000 (Vegd 0.25v0000
000000000000000)0000000000
0000000000000000000000000
0O000SusD0000000

989XVIN



MAX686

DACO OOOooo/ononnn

LCoOoooooooonononn

goookKooooono

poKOOOOOKOOOOOOOOOOOOODOODOO
O00O0oO0oDOONODODOMOSFETOOODOODO
MOSFETO O OODOOOOOOOLCDONDO10000
PNPOODODODODDDPOOOOMOSFETOOODODO
oboooooobodbDvVeoyurOLCDOOOOODOOO
ooooo@enbOOvoO)opPOKODOODO1.125V
coooOo@oook)yoLecboNODoooonoooo
PNPOOODODODOOOOOOOOODOPOKOOOO
1.125v0000000E00000OK)ODOOPNP
ooboobooooboooboLecbooooooooon
gbobooboboboooooLecbooooooono
oobooobOooooboooobooooobooooo
ooooOoooooooLCcbONDoDOooooooono
oooboooon

oobooobooooo

SHONOODOOOoOOMAXeseD DO OODOOODOOOO
goooogoopokKOOoOooooobACOOOOODOO
goboboobobooobbooobboooboboan
DACOUODOUOVecODACOODOOOODOOODOOOO
ddddoododoooooooooooOog15pA
gooooOoOosHONOOOOOOoOooooooooo
obob0vecOOooooooono

0000000000000000000000000
00000000000000000000@D)O00C0
00000M@LOO0O0000NON@W)D00oononono
0000000000000000000000000
00010000000000000000000000
000000000000000000000000
00000000000 00C0C0O0C00000@200
03)00000000000DCO000000000
00000000000000GNDOOOOOO0

00O DAC

MAX6860 00 0000000000000 COOO0O
6000000000DACOIIONOOOOQDACOON
000000000000 OO00)0UPOODNDO
0D00DACODOO0DOO0ODOO0O0OON/0000000
0D000000000000000O0VoutfDOODO0O
0D000O000000UPOOOOOOOOOOOOO
DACOD0O0O0D1000000000000000
VourD 0O DOODOOOODOVeuDODOOODOOODO
0D0000O0O0ODNOOOOOOOODOOODACOO
0001000000000000000VeurD0O0O
0D00000000000000000000000
000000C0O000UPODNOOOOOOOOOOOO
0D000000000DACOOOOOO0ONONOOOnONOn
O00O0O00DACOOODO0ONOOOOONONONOOOOO
0000000000000000000000000

10

gbobooooboooboboooboboooboobooooboo
oobooboooooooobooooogon

gooooooo

MAX6260 1.25v0 00 00000ooooooon
2%00000000000%u ADOD00O0OD0O0OD0
obob0ooobOooooboooobooboooaproOO
gbobooboboboobomobobooobobo
gbooboooababod

gogd

DACOOO0O0DOO0O0DOOODOOODO

tdtddddddddddddddouououuuouauda
ObOMAXe86L D UDOODOO0O100200030003
O00000RIORROR3IOOOOOODOOOO
oboorBOOOODOODOOOOOOSONAODOOOODO
gboboobbooobbooboboobbooood
0000000000000 000RLOO10kQ O
220kQU00000000000RORBOOOOODO
gbdobgooobaoboooobabaoboo

oooooooooo
O000000O0OVeourd OFBOOOO OO (RLOR2O
Dl)DDDDDDDDDDDDDVDACOUT:VFB:
1.25v000000000000000R30O0O0O0O0
oo RrAoboooboooooao
Od00d0d1opADDO00OOOO120kQO0 000000
rROODOOODOOOOOOOO
R2 =R1 x (VouT(MIN) - VFB) / VFB

0000 Vouruny = 125v00000ROOOOO
goooooon

R2 = 120kQ x (12.5 - 1.25) / (1.25) =1.08MQ
RIOODR20000D00O0O0OO0OODO0ODOO0OEREBO
gooooooooood

gbooboooobooo

DACOOOVO1.25v0000640000000000
1LSB = 1.25V/63 = 19.8mVO O 0 R30 O O DACOUT
OVourDO0OODOODO0O00D0O000000(@0 D)0

VOUT(MAX) = 25vQ VOUT(MIN) =125v0 000 0 R3
goooooobooooo

R3 =R2 x (VFB) / (VOUT(MAX) - VOUT(MIN))
= 1.08MQ x (1.25) / (25 - 12.5) = 108kQ

DACO O (Vpacou)D OO O O0OOVourODOOODOO
oooooo

VouT = VouT(MIN) + (VFB - VDACOUT) X R2/ R3

U00000000Vpacour= 0.635v0DACO OO
ooboooooooooogoon

MAXI N




DACO O OOOoo/oonnn
Leoonoonoononononon

goo0moooboooobobogboobobooon
VouT(MID) = VOUT(MIN) + (1.25 - 0.635) x
R2/R3 =18.65V
00000000000VeyurDOOOOOVpacouT
gooooboboobooooobobobooooogd

Voutmax) Vbacour= OVO U 0 O O Voutminy U
Vpacout=1.25v0 000000

gbooooboaogaoo

OD00O000O00FBOOOOOO0OOOO(Veg)dOV
OORLOFBOREFOOOOOOO(M20003) 000
00000000000000010p)A0000000
120kQ ORILOOCO0OOO0C0OOO0O0ROOOOO0O
Dooooo

R2 = R1 x |VouT / VREF |

0000 Vourmn= -12.5V00000ROO00 0
oooooooo

R2 = 120kQ x |(-12.5) / (1.25)| = 1.2MQ

gbooobodaooaoo

VOUT(MAX) = -25v[Q VOUT(MIN) =-125v00000
R30 UVourvipD 000000000000
R3 = R2 x (VFB - VDACOUT(MAX)) / (VOUT(MAX) -
VOUT(MIN))
=1.2MQ x (0 - 1.25) / (-25 - -12.5) =120kQ
goooooooooooooood
Vout = VouT(MIN) + (VFB - VDACOUT) X R2/ R3.
000000000 Vpacout= 0.635v0 DACOUOU
oo0ddoboooooooooooooobooooon
ogooooboboooooooda
VouT(MID) = -12.5 + (0 - 0.635) x (1.2M) /
(120k) = -18.85V
00000000000 VpacoutD 00000 WVour!
dodooooobobooooooboboboooooao
Vout(max)il Vpacour = 1.25v0 0O 0O 0O O
iVoutvinyid Vpacour =0OvO O OO0 OO

DACOOO0O0OODODObDOoOooood

MAX686L DACO O OO OD0OOOOO0OOO0OODOOO0
goooboobobboooooobbooboboooaaan
0200030000002000000R1O00R2)O0O
obooooooooboooborBOOOOSONAO OO
ygodooooououoooooooooogoooa
ugodooooooooooooooooooooo
OO00000o00O0RAODO10kQO220kQ O 0000
gbobobo0obrRROODODDOODOODOODOODOODO

ooooooao

goooopoLOGNDOOOOORBOOOOO0O01000
goooobOOopPOLOGNDOOOOOOOFBOODOOOO
OO000O0VReeOOODODOOORLIOOO 20kQ O
2z2okQO000000000ROOOCOOOOOOO0O

MAXIN

R2 =R1x (Vout/ VREF -1)
0000Vgee= 1.25v0 00

gbooboooobg

obOoooobooobpPOLOVecOOOOOR3OOO
O0b2000300000R1IOR2O0000000
POLOVecOOOOOODOFBOOOOOOOOOOO
O000O0O00OGNDOODOOO0D0OO0OORLDOOO10kQ
O2zokQUO00000000ROOOOOOOO0OOO

R2 = R1 x |VouT|/ VREF

000 OVree= 1.25v0 00

02003000000MAX6860 0000000000
000000000000003000D200000
(vi\)0ODODODOOOODODOOO0OO0O00000O000
000000000 Wourld-27.5v0vV00000
000000000000000000000000
0000000000 0D20GNDOOO0O0002000
00000000000000000000000
000-27.5v0000000VeurldvVnooooo
0o00O0o0ooO

gobogobogobooobobg

obooboooooboooooooMAXes8e O OO
oooboocoobOooooooboooobooon
i0boooooooooboboooocoooboobon
obO0ooobooooboooboooooooooan
oboooOooboobobooooooooobooalseTo
VecOOOOOS500mAO O OOOOOOOOOOOO
oboo0o0o0oooooboooobooooono250mAld
gbobdoboboboboboboboboaba
gbobobooobobobobooboobobaba
gbodiagooooboooboooboobooboo
ddtddddddddddoooooouoooogo
gbooO0o0oooooobooooo2zsomAonDon
OOISETOGNDO O OODDOISETOVecODOD OO
gobogobogosoomAd 0 DOdooOooooo
giseTioooobbboooooobobobboooo
ooboooobooomuoboooboobo

coboooboo

MAXe8eL U DO OOUODOOO0OOOOO0OO00O0000O0
obo0ooobobooooboooboooboobooooao
oboboobobaooz200o3oooz2zuyH0000n
obooboOooooboiopHO47pHOOODOOOOOO
obOo0oooboooobooobooooooboooon
obO0ooobooooboooboooooooon
oobooobooboobooobooooooooooooon
obOo0ooooboooobooooboooooobooooon
oboboo0ooooooooooooooDbco oo
goooDoOoO0OoOomQUO)YODODOOOOOOO1
oobo0ooboooooobooobooooDn

11

989XVIN



MAX686

DACO OOOooo/ononnn
LCoOoooooooonononn

Vo= 08V 220 MBRO530L Vour
10 27.5V
15uF

T

— R2 .
Vec=2.7V
Vee X
TO5.5V I
01uF MAXIM

L MAX686 R3

= pacouT —\A\—

FB

R1

VWA

Vin=08V 2 MBRO530L

LX

Vee=2.
TO55V I Vee REF
WMAXI/V

€L MAX686

Reor
100k
POTENTIOMETER

FB

04 0OOoOOOooOoOoOooogo

U1 0Doood

SUPPLIER PHONE FAX

CAPACITORS

AVX: TPS series (803) 946-0690 | (803) 626-3123

Matsuo: 267 series (714) 969-2491 | (714) 960-6492

Sprague 595D series (603) 224-1961 | (603) 224-1430

DIODES

Motorola: MBR0O530L (602) 303-5454 | (602) 994-6430

Nihon; EC11 FS1 series | (805) 867-2555 | (805) 867-2698

INDUCTORS

Coilcraft: DO1608 and

DT1608 series (847) 639-6400

(847) 639-1469

Murata-Erie: LQH4

; (814) 237-1431
series

(814) 238-0490

Sumida: CD43, CD54,

and CD74 series (847) 956-0666

(847) 956-0702

TDK: NLC565050 series | (847) 390-4373 | (847) 390-4428

oobooobog

MAX686L DD ODO0ODOOO0ODOOODOOO0OOO0ODOOO
Ubooobooo0gboaNs818Ud MBROS30LO OO
goooooobooooooooooobooooooon
obooobO0oobooolseTboooooooooon
ooboooboooobooobobooooobooon
gobooobOo0ooooboooobobOoooobooon
oobooobDoooobooobobooooboooo
oboooooobiooooboobooocooooan
ooooooooog

12

uUs oogooboobobobobooband

gooogoooo
gbooboooobobon

ooobooooooobobooooboboooooooo
O00o0oooO@EsSR)ODOO00oooooooooooo
oobooobboooboooooooooooooooon
oboobOobOobOobOeEsROODDOOOOO0OO0OO0OO
oboDooobOoOOoooOooooOooooDm@moDOoOoon
obO0ooobooooboooboooooboooon
oooobobooooooobooboboooobooago
ESROOOOOOOOO0O0OO0O0OO0O00OO0O0

gbobooobon

MAX6860 0 000 0000000000000000
00000000000000000ISET000000
000000000000000000000000
0000000000000000000000000
0000000000000 MAX6860 000000
0000000000000 0000(V,y)0000
000000000000 000000000000
000000000000000000000000
O000O00D0O0O0OC0OESROOOOOOOOOOO
000000 15pF00ESROOODOOONOOOOOO
000000000000 00000O000O0oon
0000000000000IC0000000VeeDO
OD0OGNDOOOOOO0OAWFO OO OO0OOODOO0
000000000000000

REFO 0 0 25pA0 0 0 000 O REFD O GNDO O.1pF
0000000000000000000000REF
0D0O050pA000000000000000000
25uA O Igge O SOpAD O OO OO047pFO0O OO0
OREFOOOOOOOO0OOOO

MAXI N




DACO O0Oooo/ononnn
LCoOooooonononong

MBRO0530L

ViN=0.8V 22uH
1027.5v 9

— Ve LX

DACOUT
Voutsw
LCDON

POSITIVE
FB OUTPUT

VOLTAGE
R MAXI
, MAXeg

POI
R5 R1 §

Viy= 08V 20H MBRO530L Vour

TO 27.5V

— Ve LX
DACOUT

Voutsw
LCDON

B |—e
/AKX
MAX686
POK

GND

—

POSITIVE
OUTPUT
VOLTAGE

06. DOoboooooopokKOoOO

gboooobooboooodan

uobOo0ooobOooooboooboooobooooan
O000o0ooDo0oOoooDOoOoooECpUrRROODOO
oooooooo@aeuooooboboooooooo
gooboboogooioopF OO OOoOooooDOg
oobobooobOoooobooooOoboooobooon
gooboooboboboboooboobobooooon
ubooobooboooodan

guoodoooogg

ggboboooboooboboobbooooboo

ODO00ODACOOODCOODCOOCOONCOODOOODOODODO
00000O0(@5000000Reor= 100kQ 00O
DO0O0OO0OOREFOGNDOOOOOCOOOR300O
DACOUTO 0000000000 000O0OO0O0OOOOO
000000ODACOOOOO00000000000000

POKO OLCDONDO O OO OLCDO OO

POKOODD1.125V(typ)D D OO0 DODOO0O0DOOO
OOoOgLCDONOOOOO0ODOO0OO0O0000000n
PNPOODOODOOOMAX6860 0000000000
O000O0O0O0O0OO0OLCDONO 27.5v0 0000000
0@e0007)OPFETODDOONOODDOODOOO
O0D0O0O0OO0ODOOPFETOVgsDOOOODODOOO
000000000000 DOO0DOOD0OODOOoOooO
000000000030 000000

e 00000 0OUOOOOOOODODDOOVOODO
OoooooooooopPoOKOSHDNOOOODODO

MAXIMN

U7v. DOooooboopPokKDOO

000000000000 00O0DODODOooDO
0010000000000000000000000
(vw)OOOOODODODDOOOODOOOO0DOO0ODoOoOo
OgoooovOoOOOOODOOLCDONOD OO OO
oooo

e 000000DOODOOO0O0O0OODOOPOKOOOMO
0000000000000000000000
00000000000000000000000
000000000(@e6)0

e JO0O0ODOOOODOOODOOOODOPOKODODOO
ooboooboobobooooboooboooon
gobooooooooboooooooboboooooo
oodoodooooodoo@no

oobooobboobooobooooooooooooon
OPOKOOOFBOOOODODO@7ODPOKOODODOO
obooorBOOOOODOOOOIOOOOOOODOOO
oooboobD10%0000oooprPOKODOODOOOOO
PNPOODOOOOODOOOOOODOOOOODODOO
ooooooo

O000OoDoooovINOOPOKODOODOODO (O ed
RAODORS5)00Vpok 01.125v0 00000000
00000000 D0O0LCDONODOODOOORSO0O
lookQ U ODOoOooDDoDDOoOU0O0OoOooooooooO
Oo0o0s53viiooorA00oooooooooon
R4 =R5 x [(VIN/ VPOK) - 1]
=100k x [(5.3/1.125) -1] = 371kQ

LCOONOD O DOODODOOOOPNPODODODODOD
(2N200700000000)000000OOVOUTO

13

989XVIN



MAX686

DACO OOOooo/ononnn

LCoOoooooooonononn

224H MBRO0530L Vour

ViN=2.7V
TO5.5V
15uF
" T R2 —e
Vpp LX
RS MAXI/N
100Q MAX686 R3
pAcouT —A\V\—e
Vee
IV S—
== :

08. bbobooooobooooboo

LCDOOOOOOOOPNPOOOODOOOODODODO
VeesatD 00000000 000000OORZ0PNP
O0000000000RBOLCOONDOOOOOOO
O0000000ORRORZODOOOOOOOOOODO
O00000O00R7000O000O0000O00000O
0D1/5000000000000000000000
Voutmin= 12.5V0 I, cp = 10mAD 0 00 0R700

gbooooboobogn
R7 <50 x (12.5-0.7) / 10mA = 59kQ
goLCbOOVoutswd OO ODOOOOOooOOOO

OO0OOPNPOOOOODOO(300mV typ)D O OO0
0D0000000000000000

VinD VeeD 000

+55V0Vc0 00000000000 00MAX6S6
(VocO Vpp)D O OO ODO(V)OO0D00O0000
0000000000000000000800000
O0O0VNOOVppD OOO0O0O00D0000VeeD 100Q

14

ODO@R8)IDDDDODODONDONO0ON0OO Ve 1pF
000000000000000000000000
00000000000000R3OOOOO00OOO
0000000000000000RCOOOOOOO
0000000000000 000000000VeeD
oooooo

O00O0O00OMAX6860 0000000000000
0000000000000000000000000
MAX686 IC(Vecl Vpp)D 0000000000000
0000O0(v\OOO00O00D00000000000
0000000000 00MAX6860 Vel +2.7V0
+55v/0000000000000000.8Vv0000
0000000000000000000000

gooogobogn

obOo0oooooOoooooboooooboooooog
obOooooboooopCcOO0ObOOOOODOOOO
ObOOoo0oooooooobooDbOnMAXesel O
obOooooboooobpPcObOOOOOOOODOO
obooooboooobooooboooooboog
obOob0ooooOoooobOboooobooooobooog
Ooooooo

obOb0ooobOo0oooobOoOooooboooooboag
OoooooceNDODODODOOOOoOoooooOOoOog
ooboobOoooOoooooboooboobooboooooo
oooboio(@oono)yooooooooooooo
bodobbooobudaboowLxoooobaoaood
goodooooooooooooobbbbbobobon
0000t rROROOOOOOOOOOO
obboooobOoooobboooobbooobooboo
goboooboobobooboobooboobooboooba

ooooooobobooboooooobonMAXe86
ooboooboooobooooobooooobogoon

MAXI N




DACO OOOooo/onnnn
LCoOooononoooononnn

Doooooboboogon

MNAXI/V
MAX686

DACOUT

ON-TIME/
OFF-TIME 4‘
CONTROL

Vee
Vop BIAS
GND
g; DIGITAL 6-BIT
2 INTERFACE [] DAC
SHDN
POL——l
REF a ! BANDGAP
: 1.95V REFERENCE
+ 1.125v
! ERROR
FB —{ 1 AMP
1.125v
POK POK
COMPARATOR pr—

LX

— ISET

PGND

CURRENT-LIMIT
COMPARATOR

LCDON

MAXIMN

15

989XVIN



MAX686

DACO OoOoooo/onnnn
LCoOoooooooonononn

T

7000 0000

#

__HHH”HHHHH

B

| E/2

—

-
CUIDJX tLtLtU:LtU:_L <

[1I]

—>|<—

I

[
|a

Y

J

HHHHH il

h X 45°—>| ’47

A

D

NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS

.

\

[o]

2. MOLD FLASH OR PROTRUSIONS NOT TO

EXCEED .006“ PER SIDE.

eyl

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4. CONTROLLING DIMENSIONS: INCHES.

%]
o
u
o
o
%]
o
INCHES MILLIMETERS
DIM| MIN | MAX [ MIN | MAx
A | .061 068 | 155 1.73
Al].004 |.0098 |0.102 | 0249
A2| 055 [ 061 | t40 155
B | 008 |02 |020 0.31

.0075 | .0098 | 0.191 0.249

SEE_VARIATIONS

150 [457 [381 [ 399
025 BSC 0.635 BSC
230 | 244 |584 | 6.20
o010 [ole [o25 | 041
035 |04l | 089

SEE VARIATIONS

SEE VARIATIONS

D
E
e
H
h
L |06
N
X
Y
a

071 [ 087 | 1.803] 2.209
0° | 8¢ | 0* | 8*
VARIATIONS:
INCHES MILLIMETERS
MIN. | MAX. [ MIN. [ MAX.|N
D[189 |96 [ 480 | 498 [16]an
s[.0020 |.0070 | 0.05 | o8
x| 107 123 | 272 | 312
D[337 [ 344 [856 [B874 [20[AB]
s|.o500 | o550 | 1.270 | 1397
0|.337 |.344 [85e [s74 [24ac]
[sl.0250 [ 0300 | 0.635] 0.762]
D]386 [393 [980 998 [2dan]
s|.o2s0 | 0300 | 0635 0762
x| 271|287 | 688 | 729
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