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ABSOLUTE MAXIMUM RATINGS

V410 GND Lo -0.3V to +30V
PGND t0 GND ..o -0.3Vto +0.3V
COMPV, VReG, VDR, TSFto GND ... -0.3Vto +14V

All Other Pinsto GND ............... 0.3V to (VP + 0.3V)

VREG Source CUIMENt ....ocoviiiiiiieciiicec e 50mA
COMPV, RMGU, RMGD, TSF Sink Current ... 30mA
VPto GND .o -0.3V to +6V
VSO, CSO Source/Sink Current ... tBmMA
SFP Source CUIMENt .....oviiiiiiiee e 5mA

QREC, QSYNC Continuous Current............cc.ccoceeeeeeenen.. 50mA
QREC, QSYNC Current < 500ns
Continuous Power Dissipation (Ta = +70°C)

28-Pin TSSOP (derate 23.8mW/°C above +70°C). ....1905mW
Junction Temperature .............ocoeiiiiiiiiiiee +150°C
Operating Temperature Ranges

MAX5058EUI, MAX5059EUI ...

MAX5058AUl, MAX5059AUI
Storage Temperature Range.......
Lead Temperature (soldering, 10S) .......cccocoeviiiiiiiiis +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

(V+ = +12V, GND = PGND = 0, VDR = VReG, CqsyNC = Cqrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|ReF =
Vysp = 1.785V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1pF, Csrp = 68nF, Ta = TmIN to Tmax, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
MAX5058 4.5 28.0
Supply Voltage Range V+ VAXB059 o3 280 vV
Quiescent Supply Current lQ 25 5 mA
Switching Supply Current IS faw = 250kHz at BUFIN MAX5058 45 mA
MAX5059 6
IRer: REFERENCE CURRENT OUTPUT
Reference Current lIREF VIREF = 1.785V 49.2 50 51.1 PA
Reference Current Variation AlREF VIRer = 0.5V to 2.5V -0.1 +0.1 %IV
Reference Voltage Compliance Guaranteed by reference current variation 05 25 v
Range test
VREG: LOW-DROPOUT REGULATOR
Regulator Output VWREG | IVREG = 0 to 30mA MAX5058 475 o 5.25 v
MAX5059 9.4 10 10.6
Line Regulation MAX5058, V+ = 6V to 28V 25 iy
MAX5059, V+ = 11V to 28V 25
MAX5058 X/;E‘G“f;’ém N 200 350
Dropout VDROP Vio03V mV
MAX5059 IVREG = 30mA 200 350
VP: INTERNAL REGULATOR
Regulator Output Setpoint Vvp lvp = 0 to 5mA 3.8 4.3 Vv
ZC: ZERO-CURRENT COMPARATOR
%ﬁrrgsgglréem Comparator VzeTH | Ta = +25°C +35 45 465 | mv
(Z:i:’c;(;:rrent Comparator Input - 25 05 UA
2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +12V, GND = PGND = 0, VDR = VReG, CqsyNC = CaRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vysp = 1.785V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = TmIN to Timax, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Zero-Current Comparator Input Vs 04 15 v
Range
Zero-Current Comparator o | grestor than Vgm0 when GEVNG g0 6 ns
Propagation Delay 2 |%W ZCTH 9
BUFIN: SYNCHRONIZING PULSE INPUT
BUFIN to Output Propagation BUFIN rising to QREC rising or QSYNC

tpd . 40 ns
Delay falling
BUFIN Input Current IBUFIN -1 +1 PA
BUFIN Input Capacitance CBUFIN 10 pF
BUFIN Input-Logic High VHBUFIN 2.4 \
BUFIN Input-Logic Low VLBUFIN 0.8 \
MARGINING INPUTS
RMGD Resistance RrMGD | Sinking 1T0mA 6.5 11 Q
RMGU Resistance RrMGU | Sinking 1T0mA 6.5 11 Q
MRGD Input-Logic High VHMRGD 2.4 V
MRGD Input-Logic Low VLMRGD 0.8 Vv
MRGU Input-Logic High VHMRGU 2.4 \
MRGU Input-Logic Low VLMRGU 0.8 Vv
MRGU, MRGD Input Resistance | MRGD: 40 kQ
RMRGU
RMGU, RMGD Leakage Current IRMGU. -100 +100 nA
IRMGD
DRIVER OUTPUTS
QREC, QSYNC Peak Source IQREC_SO, P A
Current lQSYNC_SO
QREC, QSYNC Output-Voltage VQREC_H, | Measured with respect to MAX5058 5 150
) - . mV
High VQSYNC_H | VVDR, sourcing 50mA MAX5059 75 150
QREC, QSYNC Low-to-High POLH CaRrec = CasyNec =0 30 ns
Delay Time CqRrec = CqQsyNC = 5nF 70
QREC, QSYNC Peak Sink Current | |QREC_S! 2 A
lasyNec_sl
A MAX5058 50 100
QREC, QSYNC Output-Voltage VQREC_L, Sinking 50mA mv
Low VQSYNC_L MAX5059 50 100
QREC, QSYNC High-to-Low POHL CqRrec = Casyne =0 40 ns
Delay Time CqRrec = CqsyNc = 5nF 70

W AXI/MN 3
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +12V, GND = PGND = 0, VDR = VReG, CqsyNC = CaRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vysp = 1.785V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = TmIN to Timax, unless otherwise noted. Typical values
are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ERROR AMPLIFIER
Inverting Input Current lINV -50 +50 nA
Error-Amplifier Input Range VINV 0 25 \Y
Error-Amplifier Input Offset Vos Icompy = 100pA to 5mA -5 +5 mV
E(r)rv(‘)/r—Amphﬂer Output-Voltage VeomPy | Icompy = 5mA 200 mv
Error-Amplifier Unity-Gain BW GBW Rcowmp = 220Q, Icomp = 5mA 1.3 MHz
Error-Amplifier Voltage Gain AvoL Rcompv = 220Q, Icomp = 5mA 80 dB
Error-Amplifier PSRR PSRR 60 dB
g%l\élr:’(;/ Output Resistance to (Note 1) ’ Mo
REMOTE-SENSE AMPLIFIER (RSA)
VSN Input Current VSN -100 +100 pA
VSP Input Current lvsp -20 +100 PA
Input Common-Mode Range -0.3 +3.8 \
Input Offset Voltage VosrsA | lvso = -0.5mA to +0.5mA -4 mV
Output Impedance 8 Q
Amplifier -3dB Frequency lvso = -0.5mA to +0.5mA 1 MHz
Remote-Sense Amplifier Gain GRs lvso = -0.5mA to +0.5mA 0.9925 1 1.0075 VIV

CURRENT-SENSE AMPLIFIER (CSA)

-0.3V < VgsN £ +3.8V,

CSN Input Current IcsN 0.3V < Vogp < +3.8V -150 +150 PA
CSP Input Current lcsp -0.3V <Vcesp € +3.8V -40 +150 PA
Input Offset Voltage Icso = -500pA to +500pA (Note 2) +20 +25 +30 mV
Current-Sense Amplifier Gain Gecsa Icso = -500pA to +500pA 19.8 20 20.2 VIV
Input Differential-Mode Range 100 mV
Input Common-Mode Range -0.3 +3.8 \
Output-Voltage Level Shift VLs (Note 2) 0.415 0.570 Vv
Output Voltage Range VesomiNy | Icso = -500pA to +500pA 0.1 3.0 \Y
Amplifier -3dB Frequency f.30B Icso = -500pA to +500pA 50 kHz
SHARE-FORCE AMPLIFIER (SFA)

Sink Current 60 PA
Source Current 500 pA

4 MNMAXI/V




ELECTRICAL CHARACTERISTICS (continued)
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(V+ = +12V, GND = PGND = 0, VDR = VReG, CqsyNC = CaRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vysp = 1.785V, CyReG = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = TmIN to Timax, unless otherwise noted. Typical values

are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
CURRENT-ADJUST AMPLIFIER (CAA)
Transconductance 500 uAN
gzr:ﬂgrzon—Mode Input Voltage 0.45 255 v
Output Voltage Range 0.85 2.75 \
Offset Voltage Ta = +25°C 20 42 65 mvV
Open-Loop Gain 72 dB
CURRENT-ADJUST VOLTAGE-TO-CURRENT CONVERTER
Input Voltage Range 0.75 2.75 \
Input Voltage Offset 1.25 \
Output Voltage Range 0.5 2.5 \
Transconductance 1.15 uAN
\I\//Iaalziemum Current Adjustment 138 15 166 UA
THERMAL SHUTDOWN
Thermal Warning Flag Level When TSF pulls low +125 °C
Thermal Warning Flag Hysteresis 15 °C
Internal Thermal-Shutdown Level +160 °C
E;z;graG\JZermal Shutdown 15 oc
TSF Maximum Output Voltage ITSF = 5mA 120 mV
TSF Output Leakage Current 0.1 uA
Note 1: Output resistance to ground used for unity-gain stability.
Note 2: Vcso = Gesa(Vesp - Vosn) + Vis.
W AXI/MN 5
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(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = CqQRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vvsp = 1.785V, Vcomps = 0.5V, CvReg = 2.2uF, Cvp = 1pF, Ccomps = 0.1uF, Cspp = 68nF, Ta = +25°C, unless otherwise noted.)
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(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = CqQRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vvsp = 1.785V, Vcomps = 0.5V, CvReg = 2.2uF, Cvp = 1pF, Ccomps = 0.1uF, Cspp = 68nF, Ta = +25°C, unless otherwise noted.)
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MAX5058/MAX5059
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(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNC = CqQRrec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Rer =
Vvsp = 1.785V, Vcomps = 0.5V, CvReg = 2.2uF, Cvp = 1pF, Ccomps = 0.1uF, Cspp = 68nF, Ta = +25°C, unless otherwise noted.)

SWITCHING SUPPLY CURRENT REMOTE-SENSE AMPLIFIER (RSA) GAIN RSA GAIN
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(V+ = +12V, GND = PGND = 0, VDR = VReG, CasyNc = Cqarec = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, V|Ref =
Vysp = 1.785V, Vcomps = 0.5V, Cyreg = 2.2uF, Cyp = 1uF, Ccomps = 0.1uF, Csrp = 68nF, Ta = +25°C, unless otherwise noted.)
CURRENT-ADJUST VOLTAGE TO CURRENT-

ZERO-CURRENT PROPAGATION DELAY SFA AMPLIFIER MAXIMUM CONVERTER ADJUSTMENT RANGE
vs. TEMPERATURE SINK CURRENT vs. TEMPERATURE vs. TEMPERATURE
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0 < 60
4 A 58
40 56
39 H H __ 54
g / 2 5
z g 4 S
Z 5 / Z 48
= > ] =8 ~
s U )4 S
g5 8 e 5 0=
2 7 2 5
31 36
30 34
29 32
28 30
402510 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)
BUFIN TO QSYNC LOW-TO-HIGH BUFIN TO QSYNC HIGH-TO-LOW
PROPAGATION DELAY vs. TEMPERATURE PROPAGATION DELAY vs. TEMPERATURE
60 40
58 38
56 — 3%
z o g 34
8 %2 4 = R —
g 5 V4 & xn -
= =
S 48 g S 2
P =
2 46 7 £ 2
- o
4 %
2 2
40 2
402510 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C)

MAXIMN 9

6S0SXVIN/8SOSXVIN



MAX5058/MAX5059

A A B 69512 [ 25 2 i SR sh s’
RIFRE#FEHIC

Bl | &R B

Tl 0P e g, o A 3

ZCN PR HL O K W LA % R A

3 GND bl

4 | SPN R g A RRAT R B E GND.

5 SFP 3 HE -8 R A 0 TE AR . K T A W R R SFP AR R TE — R . Y OR 6 HL U S O, i 5]

COMPS | 4B 730 85 5 T i B9 b B2 i 1)

TSF | BV AR

MRGU | # & BRI #5 A . 7”ﬁ‘ﬁj§£|i'jﬂfr, FLL R B P S e IR

MRGD | #& TR A . 28 E i, o U 0 % B o R R .

10 | RMGD | # & TR A B 3% ¢

11 | RMGU | # & b B Ay o B % e

12 IREF e ofE RO T % FL O R R GND 2 — S HLBH A TR O 2R OK & B v

13 | COMPV | iR 22k 2 iy 42 0 4 . S 0O6 #8 LED Wl 80 5 81 1% a . Ui B2 F B 1 42 /042 18 SmA i R RE

14 INV U ZE T A B BT A - B AR B 43 S e LT R TR R

15 VSO I S S RO 2 B il

16 VSN 20 3 R R U A LK I I R A ORI

17 VSP 20 g R K B TE A R i g A% B A LAY IE S

18 CsO FEL LR U e T R

19 CSN H 2 A B A R U HLBHL A9 B ORI 3 GND -

20 CSP A2 i I A R O BEL Y TE 3 . R R B GND .

21 VP P EB +4V TAR HE & B A2 51 . b4 — A 2 D L F I IRESR 55 B %

22 V+ IC W RS, PLE P9 EE 5V (MAX5058) 2 10V (MAX5059) £ Hs & B HL R4 A . % A die s HEL S O 28V

28 | VREG | mpwm

24 | BUFIN | [5)25 kob o A i bk ol e 90 28 i U8 TC 4 f3t

25 | VDR | iR B A A9 IR . JE B % 5V (MAX5058) Vreg 2 # 10V (MAX5059) VRiG -

26 QREC | % ¥ii MOSFET 4 3 7 4

27 | PGND | Yyt oA 4K 3 & ik o ol g% (o] 3 B A

28 | QSYNC | # 1§ % MOSFET 45 3 % fii !

— EP WRERAR AL . RORTEAS T A SRR A R % B R R AL 2 GND RUK i BUBCR 2, DR R

10 MNMAXI/V

2 FEL L IR T L R A . K D O FET (ML) T FF FL B P B N4) A UR A HE . 2 7 ) L U G B R ) R i L O

G BE- 588 K A B TR A ORI A L UR R B SN AR TE — R, 0 B 4 R0 ] i (R S EYGND) -

P P HEL B R A 1 R ) 2% T 0 A R 45V (MAXS058) 8 +10V (MAX5059) fii it . a6 20044 — A~ 2 /0 IuF i)




A F B BB [5] 25 2 3K 2l g
RIERERFEZEFIC

1" MARGINING BLOCK ;
L wRou [8] % :

H 50kQ

| N/ |
¢ MRGD :

50kQ

RMGD P

1 OM[;E s

maxim
MAX5058/MAX5059
¢ | REGULATOR AND THERMIAL MANAGEMENT BLOCK . @ v
: UVLO AND
{ SD DRIVERS <#—| THERMAL sy PREG W
; SHUTDOWN :
P 23] vhes
: T)TsF

RMGU P

: +125°C FLAG :

 CURRENT-SHARE BLOCK ;
{5]srp i

[a]smn

e :

X1 3

> H

s 0] csp

1= (115 X (Voaa - 1.25)uA 05V (0] :

Voap 2 1.25V ﬂ X2 :

ATE-DRIVER BLOCK

BUFIN [24]

' ns

{28] aswie

[27] penD

30ns FALLING 3
d EDGE DELAY ;

& 1. MAX5058/MAX5059 %) GEHE %]

W AXI/MN

1

6S0SXVIN/8SOSXVIN



MAX5058/MAX5059

A A B 69512 [ 25 2 i SR sh s’

RIFRE#FEHIC

FEZH R
MAXS5058/MAXS5059 Al HIF 15 it 2% FH &l i [ 4 4 it i
R R . X B B R S MR R R TR AR A
92 % MOSFET FF 3¢ # [l 45 i) T 1 1) Bt A% 9% 2h 15 5 52 3
i1 MOSFET ¥ 3 . — H @31 MOSFET # 5¢ 4 3 5 4
oy, K B WK S, A iR BRI R T
(Schottky) — %4, M 155 81 5 A9 . il 3 6l AT
{55 (fE¥I %% MOSFET 33 22 §i) , X L2884 m] DLjkE f A
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A H BRI &1 [a] 25 2 7 I 55 0
RIBEXREZZIZFIC

95 8
R20 = R26 = R36 = 0Q
90 7
8 /] s®
~ = /
= S 5 /
g % £ ,/
= » 4
] 3 L
o 75 2 /
& / E 3 L~
70 5 ) e
|
65 1
R20 = R26 = R36 = 0Q
60 0
0 2 4 6 8 10 12 14 0 2 4 6 g8 10 12 14
LOAD CURRENT (A) LOAD CURRENT (A)
& 19. 3.3V #Efi Hi BT B R 5 55 T 36 HL J (48V #R BB A HLJE) (&1 20. 3.3V BIAE Fii H BT 09 L) FE 15 71 6 H i (48V Fr R A HLIE)
RL=0.22Q R20 R26 =R36 = 0Q R20 = R26 = R36 = 0Q
oo ; ]
Vour
Vout 100mV/div
1V/div !
ILoAD
m SA/div
ILoAD '
5A/div
4ms/div 1ms/div
& 21, i 78 (HBH 533#8) Vour i 7Y B E] T & [&] 22, 171 i 57 KA A B G B R AR, (Ipoap Hi 50% K

1 £ 75% s K Ae)

W AXI/MN 23

6S0SXVIN/8SOSXVIN



MAX5058/MAX5059

A A B 69512 [ 25 2 i SR sh s’

RIFRE#FEHIC

- R20 = R26 = R36 = 0Q

W‘ " Vout
50mV/div

2us/div

R20 = R26 = R36 = 0Q

ILoAD
10A/div
1ms/div
ILoAD

i : | 10Avdiv
20ms/div

&l 23. +48V #i BB A 7 26 HLU T B9 Fi i B 20

(7 ¥ A% T = 20Mhz)

B 24, 4 4% a5 22 U B0 S0mQ A EAIS, DAL (10A/ 1)
57 1ot [6] Y 26 0 AR

3| M B 1A
TRANSISTOR COUNT: 1762
TOP VIEW PROCESS: BICMOS
zcp [1] 28] asyne
N[ T [27] PaND
aND [3] [26] arec
SFN [4] [25] voR
Maxam
s[5 24] BUFIN
[£] MAX5058AUI 21
cowps [6 | | maxsosoaur | [28] Vaes
15 [7] [22] v+
MRGU [8 ] [21] v
MRGD [9 | 20] csp
RMGD [10] [19] csn
RMGU [11] 18] cso
Irer [12] [17] vsp
compy [13] [16] vsn
v [14] [15] vs0
TSSOP
CONNECT EXPOSED PADDLE TO GND.
24 IMAXIMN




A H BB B [a] 25 2 s AKX 5h &5 0

R % 54 IC

#HERE

(7 BT A i 5 2 Pl ) RE 5 dme o 0 LA R IR) . IR It o 9 1 3841 AR ., 1 U )

www.maxim-ic.com/packages -)

X
#L00

) 110001
ST

EXPOSED
DIE PAD—] >

| !
|

DETA[EEE
- AL I_\ &
? Aif = \\:1; c

a2| 085 095 033 | 0037
b | 019 0.30 0007 | oote
bt | 049 025 | 0007 [ 0010
c | 005 0.20 0004 | 0008
ci | 0090 | 0135 | 0004 | 00053
D | SEE VARIATIONS | SEE VARIATIONS
E | 430 | 450 [ 0169 [ o177
e 065 BSC 0026 BSC
H| 25 | 6350 | o246 | 0256
L 0so | o7o 0020 | o028
IN_ [ SEE VARIATIONS | SEE VARIATIONS
Y

o

%2}
o
o
5 COMMON DIMENSIONS )
% [CMILLIMETERS INCHES 2
[ v MAX. MIN. MAX. £
A - 110 - 0043 £
Al 0.05 015 0.002 0.006 ;
(@]
[
0
2

285 315 0112 0124

NOTES:
1, DIMENSIONS D AND E DO NOT INCLUDE FLASH.
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE,
3. CONTROLLING DIMENSION: MILLIMETERS.
4, MEETS JEDEC OUTLINE MO-1S3. SEE JEDEC VARIATIONS TABLE.
S, “N” REFERS TO NUMBER OF LEADS,
. EXPOSED PAD FLUSH WITH BOTTOM OF PACKAGE WITHIN .002"
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE. THIS TOLERANCE

DIRECTION INDICATE]J.

T 0 8 0 B
SIE VIEY END VIEW JEDEC VARIATIONS

MO-153| N MILLIMETERS INCHES
b MIN. [ MAX_ | WIN [ MAX.
et —-] ABT-1 14| D 4.90 5.10 0193 0.20L
| X 2935 325 0.116 0128
P‘,‘_%E:NG with [ ABT (16D | 450 | 510 | 0193 | cen
PLATING—~ I X | 285 | 315 | otte | ode4
uas BSC | — R ACT 20| D | 640 660 | oese | oeso
pase | L7 | X | 400 | 434 | 0157 | oun
METAL - AET |28 D | 960 | 980 | 0378 | 0386
x| 535 | 565 | oen | oeee

LEAD TIP DETALL

ZONE IS DEFINED BY TWO PARALLEL PLANES, ONE PLANE IS THE SEATING PLANE,
DATUM [-C-J; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE

DRALLAS SN AN X1/VI

PROPRIETARY INFORMATION
TILE PACKAGE OUTLINE, TSSOP, 4.40 MM BODY
EXPOSED PAD

APPROVAL DOCUMENT CONTROL NO. REV. 1/
1

21-0108 (o}

Maxim AXF Maxim 7" i LM AE (o by 00 50 96, A SRR RIVFRT o Maxim P B A6 A T 1)
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