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www.modech.com MDC_MAX17692B LT

LTspice Model

No-Opto Isolated Flyback Converter
Maxim Integrated

MAX17692B

Model Information
Model A macro model
Call Name MDC_MAX17692B_LT
1:VIN 2:GND 3:VCC 4:SYNC/DITHER 5:RT 6:TC/VCM 7:SS 8:SET 9:COMP

PINASSION 1 3.EN/UVLO 11:FB 12:LX 13:EP
File List Model Library MDC_MAX17692B_LTO01.lib
Model Report MDC_MAX17692B_LT.pdf(this file)
Verified Simulator Version LTspice XVII
Note
References
The information which was used for modeling is as follow:
[Data Sheet]
@Date/Version Rev 0; 12/20
@®Product name MAX17692B
@ Company name Maxim Integrated

[Characteristics listed]
@ Characteristics VENR, VENF, VENSHDN, VCC, VDO
VVCC-UVR, VC-UVF, fSWRT, ISS, tSS
DMAXOSC, tON_MIN, tOFF_MIN, RDSON
ILX-PEAK-MAX, LX-PEAK-MIN, VSET

Simulation Condition

This table shows the range of evaluated simulation range that was not occurs any convergence problems in this area.

Condition
ltem Unit
Min Typ Max
Supply voltage 4.2 60.0 | V
Temperature 25 deg C
©2021 MoDeCH inc. Aug 27,2021
Rev. 1.0
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Model Functions Table

Functions Implemented

Eliminates the Optocoupler and Secondary-Side Error Amplifier O

Soft-Start O

Frequency Dithering Supports Low-EMI, Spread-Spectrum Operation -

Switching Frequency Synchronization to External Clock -

Output Diode Forward Voltage Temperature Compensation -

Hiccup Current-Limit Protection -

Programmable EN/UVLO Threshold O
©2021 MoDeCH inc. Aug 27,2021
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Testbench for Line/Load regulations (Vin=24[V] Fsw=146[kHz] Vout=5[V] lout=650[mA])
Referred to Data Sheet

7
.tran 0 10m 0 1u
temp 25
.options tnom=25
.options plotwinsize=0
.param Vin=24 Vo=5 I0=0,65
.param Np=3 Ns=1 Nb=1.5
.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2
.meas TRAN Vo_avg AVG v(out) FROM 9.9m TO 10.0m
.meas TRAN Vcomp_avg AVG v(comp) FROM 9.9m TO 10.0m

;.step param Io fist 0.1 0.3 0.4 0.65

«ib MDC_MAX17692B_LTOL.iib
V{vce)

K1LpLs Lb 0.9999
P Vs 22 oyt
)
RBO50L-40
D1 .
RTC2 Lp Lsi Co Ro
204k BZXB4B30VL SNy {1} 100u {Vo/To}
D]
RLp RLs RCo
v RB168L100 10m 10m 10m
RFB
‘g:' VIN FB EB( .
TC kN X Comp *
_T TC coMp—=CC
RT e
vee []STNE SET
vce
B—— AGND gp
i RVCC D4 b
l 47 BAT46W)
rcomp LEVEC2 ot
243k |0du {Lb}
VIN % %55
2 Lovin RrCL RTC RRT  LOvECL RSET _Lccom2 | coompr
= 4.7u 20k 178k 68.1k 22u ) 10k 68n 100p 10n
PWL(0 0 [Im {Vin}) 1u

«save v(vin) v(en) v(l;{(rl] v(ayn‘c? v(vee) v(agnd) v(fb) v(kx) v(comp) v(ss) v(set) v(out) v(vb) v(vs)

.save i(Ip) i(ls) i(ro) i(rfb) i(rset) i(rvcc) i(rc)
ssave dialogbox

V(vin)

V(en)

/cc. Min. EN
cc EN

Vec Xin,

yd

Viset)

[700mA:

315mA:

-70mA

oms

ims 2ms 3ms

4ms 5ms

6ms 7ms

8ms 9ms

10ms|
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Testbench for Line/Load regulations (Vin=24[V] Fsw=146[kHz] Vout=5[V] lout=650[mA])

Referred to Data Sheet

K1LplsLb0.0999 - 03, T
)
RBO50L-40
D1 .
RTC2 Lp Lsi Co Ro
204k BZXB4B30VL SNy {1} 100u {Vo/To}
D]
RLp RLs RCo
" RB168L100 10m 10m 10m
RFB
‘g:' VIN FB SB( "
TC kN X Comp *
o TC coMp—=CC
RT e
——SYNC SET
vee TEe
B—— AGND gp
i RVCC D4 vb
l 47 BAT46W)
§ RrCoMP LVEC2 =L
243k |0du {Lb}
VIN %
E Lovin RrCL RTC RRT  LOvECL RSET ﬁss _Lccom2 | coompr
= 4.7u 20k 178k 68.1k 22u ) 10k 68n 100p 10n
PWL(0 0 [tm {Vin}) 1u
7 A\ . N/ 7
«tran 010m 0 1u «save v(vin) v(en) v(tc) v(rt) v(sync) v(vcc) v(agnd) v(fb) vilx) v(comp) v(ss) v(set) v(out) v(vb) v(vs)
.temp 25 .save i(Ip) i(Is) i(ro) i(rfb) i(rset) i(rvcc) i(rtc)
.options tnom=25 .save dialogbox
.options plotwinsize=0
.param Vin=24 Vo=5 I0=0.65
.param Np=3 Ns=1 Nb=1.5
.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2
.meas TRAN Vo_avg AVG v(out) FROM 9.9m TO 10.0m
.meas TRAN Vcomp_avg AVG v(comp) FROM 9.9m TO 10.0m
;.step param Io fist 0.1 0.3 0.4 0.65
Jib MDC_MAX17692B_LTOLlib
V(vee) V(vin) V(en)
Vee, Vin, EN
2.0V V(set)
1.5V ¢
1.0V
ET || | SR | | e et | | | B EEESE || HEE EEENE | | | S | | 'k SERES | || i SRR | EEES EEEE | (BES SEE AR | 1R S | | | B B | || S IENE | | R EREE | || SR SRR | |
0.0V
-0.5V
V(Ix)
454
- — . —
- Ux
25V [
JEY'. | ( EEET SECRRRLRE | | [RERES BESCRENLR ( | ERPRSE BERRRRRE | | SURES| [ESCRRLR | | TEEER| ERPESECR i | TEREE EECREFLSH | | REREE EESERRRRR | | RRREE EENCRSSLE | | EERESY EELRECURE | | EEEEEY SECEERLRS | | ERREC| RURERESEL | | SERE EESEYRERN | | SUREE EESLRETE | | R EECRESRRR | | SRR
v
o L — | -  — - | - | — | — ] | - | —  — | — L —
-5
4y
"1 Vout
2V
1V
OV-
-1V
1(Ro’
10 (Ro)
0.8
1 N
0.6.
0.4
0.2
0.0
9.90ms 9.92ms 9.94ms 9.96ms 9.98ms 10.00ms|
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Testbench for Line/Load regulations (Vin=24[V] -> 0[V] -> 24[V] Fsw=146[kHz] Vout=5[V] lout=650[mA])

Referred to Data Sheet

K1 LpLsLb0.9999

D3,

Vs N oyt
()
RBO50L-40
D1 A
REN2 Lp Ls! <o Ro
204k BZX84B30VL aHup} {Ls} 100u {Vo/Io}
D2
RLp RLS RCo
RB168L100 10m 10m 10m
VIN o FB. e
o VIN FBI— - AN/ *
TC N X comp .
TC comp
RT RT ss ssl;?r
—]SYNC SET[—>7
vee s
- AGND p
RVCC D4 wb
I a7 BAT46W)
reomp LSVEC2 b
24.3k 0.1u {Lb}
VIN Vi
L Jovm RENL RTC rrr LOveet RSET j}ss _|ccomp2 | coomps
= 4.7u 20k 178k 681k  |22u \o, 10k 68n 100p 10n
PWL(0 0 {m {Vin} 18m {Vin} 13m 0 15m 0 }6m {Vin})| 1u
N4 A4 N 4
“tran 0 20m 0 1u “save v(vin) v(en) v(tc) v(rt) v(sync) v(vce) v(agnd) v(fb) v(ix) v(comp) v(ss) v(set) v(out) v(vb) v(vs) v(cnt1)
temp 25 save i(Ip) i(ls) i(ro) i(rfb) i(rset) i(rvec) i(rtc) i(vsen1)
.options tnom=25 .save dialogbox
.options plotwinsize=0
.param Vin=24 Vo=5 10=0.65
.param Np=3 Ns=1 Nb=1.5
.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2
.meas TRAN Vo_avg AVG v(out) FROM 9.9m TO 10.0m
.meas TRAN Vcomp_avg AVG v(comp) FROM 9.9m TO 10.0m
Jib MDC_MAX17692B_LTOL.fib
V(vin) V(vee) Vﬂ)

/

Véc, Vin EN

V(o‘ul)

5.5\
4.5V e \
3.5v / N\ o]
, Vout e AN e
1 / \ e
0.5 e /
0.5V R0)
[700m. -
315m. IOUt / \ /
\\
-70m.
oms 2ms 4ms 6ms 8ms 10ms 12ms 14ms 16ms 18ms 20ms
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Testbench for Line/Load regulations (Vin=24[V] Fsw=146[kHz] Vout=5[V] lout=10[mA])

Referred to Data Sheet

K1LpLsLb 0.9999

D3

Vs NF OIT
L
RBO50L-40
D1 s Co
RTC2 Lp Lst Ro
294k BZX84B30VL S XLp} {Ls} 100u {vo/Io}
D2
RLp RLs RCo
ut RB168L100 10m 10m 10m
RFB
VIN - n|__FB .
1 L W Ta—
TC comp
BT RT ss sSSr
vee []SNC SET[—)
vee
#—— AGND gp
i RVCC D4 vb
l 47 BAT46W]
rcomp | SVEe2 TS
243k [0.1u {Lb}
VIN CVIN cvec i ﬁss CCOMP2 | CCOMPL
= RTC1 RTC RRT = RSET ES =
= 4.7u 20k 178k 68.1k |22u \= 10k 68n 100p 10n
PWL(0 0 {m {Vin}) 1u
~7 ~ N7 <~
.tran 0 10m 0 1u .save v(vin) v(en) v(tc) v(rt) v(sync) v(vec) v(agnd) v(fb) v(bx) v(comp) v(ss) v(set) v(out) v(vb) v(vs)
temp 25 .save i(Ip) i(1s) i(ro) i(rfb) i(rset) i(rvce) i(rtc)
.options tnom=25 .save dialogbox
.options plotwinsize=0
.param Vin=24 Vo=5 Io=10m
.param Np=3 Ns=1 Nb=L.5
.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2
step param Io ist 0.5m 10m
Jib MDC_MAX17692B_LTOLlib
V(vin) V(vee) ., V(en)
K 1
!
| [l
vVce, Vin, EN i :
1
'
I
T
! ]
i V(set H
L2y (set) : :
1.0V
[T T B 1 1 1 0 T . § 1 1 e B 1 18 11 T T
0.6V
0.4V
0.2V
0.0V-
-0.2V
50V
23V
5
2 T Youd) 1
50 : T
a i ;
N Vout ! !
v '
2V : :
1 : :
( . H '
X ! 1(Ro i
100m ' (Ro) :
'
80m : — F 1
B Fsw = 140/4 |[KHZ] '
60m 1 + i |-
lout it i
40m ! 1
H '
20m i :
om :
9.9ms H ' 10.0ms|
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MDC_MAX17692B_LT

Testbench for Line/Load regulations (Vin=24[V] Fsw=146[kHz] Vout=5[V] lout=10[mA])

Referred to Data Sheet

K1LpLsLb 0.9999

D3

Vs NF OIT
L
RBO50L-40
D1 s Co
RTC2 Lp Lst Ro
294k BZX84B30VL S XLp} {Ls} 100u {vo/Io}
D2
RLp RLs RCo
ut RB168L100 10m 10m 10m
RFB
VIN - n|__FB .
1 L W Ta—
TC comp
BT RT ss sSSr
vee []SNC SET[—)
vee
#—— AGND gp
i RVCC D4 vb
l 47 BAT46W]
rcomp | SVEe2 TS
243k [0.1u {Lb}
VIN CVIN cvec i ﬁss CCOMP2 | CCOMPL
= RTC1 RTC RRT = RSET ES =
= 4.7u 20k 178k 68.1k |22u \= 10k 68n 100p 10n
PWL(0 0 {m {Vin}) 1u
~7 ~ N7 <~
.tran 0 10m 0 1u .save v(vin) v(en) v(tc) v(rt) v(sync) v(vec) v(agnd) v(fb) v(bx) v(comp) v(ss) v(set) v(out) v(vb) v(vs)
temp 25 .save i(Ip) i(1s) i(ro) i(rfb) i(rset) i(rvce) i(rtc)
.options tnom=25 .save dialogbox
.options plotwinsize=0
.param Vin=24 Vo=5 Io=10m
.param Np=3 Ns=1 Nb=L.5
.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2
step param Io ist 0.5m 10m
Jib MDC_MAX17692B_LTOLlib
V(vin) V(vee) ., V(en)
K 1
!
| [l
vVce, Vin, EN i :
1
'
I
T
! ]
i V(set H
L2y (set) : :
1.0V
[T T B 1 1 1 0 T . § 1 1 e B 1 18 11 T T
0.6V
0.4V
0.2V
0.0V-
-0.2V
50V
23V
5
2 T Youd) 1
50 : T
a i ;
N Vout ! !
v '
2V : :
1 : :
( . H '
X ! 1(Ro i
100m ' (Ro) :
'
80m : — F 1
B Fsw = 140/4 |[KHZ] '
60m 1 + i |-
lout it i
40m ! 1
H '
20m i :
om :
9.9ms H ' 10.0ms|
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MDC_MAX17692B_LT

Testbench for Line/Load regulations (Vin=24[V] Fsw=146[kHz] Vout=5[V] lout=0.5[mA])

Referred to Data Sheet

K1 LpLs Lb 0.9999 D3

Vs NE oyt
L
RBO50L-40
D1 - Co
RTC2 Lp Ls Ro
294k BZX84B30VL SHipy {Ls}, 100u {vo/Io}
D2
RLp RLs RCO
u RB168L100 10m 10m 10m
RFB
7";: VIN B FL: *
TC N o T
TC [¢
RT RT ss SSESI
vee  []SVNC SET—
vee
— AGND gp
] RVCC D4 vb
l a7 BAT46W)
rcomp LEVEC2 b
243k |0.1u {Lb}
L VIN CVIN cveer V1 ﬁ*ss ‘CCoMP2 | cCcomMP1
= RTCL RTC RRT = RSET = =
= 4.7u 20k 178k 681k [22u \= 10k 68n 100p 10n
PWL(0 0 1m {Vin}) 1u
7 v N4 <~

.tran 0 10m 0 1u .save v(vin) v(en) v(tc) v(rt) v(sync) v(vce) v(agnd) v(fb) v(b) v(comp) v(ss) v(set) v(out) v(vb) v(vs)

.temp 25 save i(Ip) i(ls) i(ro) i(rfb) i(rset) i(rvec) i(rtc)

.options tnom=25 save dialogbox

.options plotwinsize=0

.param Vin=24 Vo=5 Io=10m

.param Np=3 Ns=1 Nb=1.5

.param Lp=55u Ls=Lp*(Ns/Np)**2 Lb=Lp*(Nb/Np)**2

.step param Io fist 0.5m 10m

Jib MDC_MAX17692B_LTOLlib

V(vin) V(vce) V@)

Vce, Vin, EN

l :
6V t H
5V I

'

4V L T

~J - Vout ' :

2u H !

8 : E

l.On:; : 1(Ro) :

0.8m A 1 — F 1 '

[ ! Fsw =146/16 [kHz] -

0-6m A Iout ' < ; =

0.4m ' .

! '

0.2m A E E

0-0mA: T
9.6ms 9.7ms H 9.8ms I 9.9ms 10.0ms|
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DISCLAIMER

1. This SPICE (Simulation Program with Integrated Circuit Emphasis) model and its content (the
“Contents”) are copyright of MoDeCH Inc. All rights reserved. Any redistribution or reproduction of
any or all part of the Contents in any form is prohibited without express written permission made by
MoDeCH Inc.

2. MoDeCH Inc. as licensor (the” Licensor”) hereby grants to you, as licensee (the “Licensee”), a non-
exclusive, non-transferable license to use the Contents as long as you abide by the terms and
conditions of this DISCLAIMER.

3. The Licensee is not authorized to sell, loan, rent and redistribute or license the Contents in whole or
in part, or in modified form, to anyone.

4, The Licensor shall in no way be liable to the Licensee or any third party for any loss or damage
(including ,but not limited to, lost profits, or other incidental, consequential, or punitive damages),
however caused (including through negligence) which may be directly or indirectly suffered from,
arising out of, or in connection with, any use of the Contents .

5. Notwithstanding anything contained in this DISCLAIMER, in no event shall Licensor be liable for any
claims, damages or loss which may arise from the modification, combination, operation or use of the
Contents with the Licensee’s computer programs.

6. The Licensor does not warrant that the Contents will function in any environment.

7. The Contents may be changed or updated without notice. MoDeCH Inc. may also make
improvements and/or changes in the products, pricing and/or the programs related to the Contents
at any time without notice.

deling Design Technology

MoDeCH Inc.

Head Office

Location: 5-15 Yokoyama-cho, Hachioji-Shi, Tokyo 192-0081, Japan
Tel:+81-42-656-3360

E-Mail:model-on-support@modech.co.jp
URL:http://www.modech.com/en/
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