Push Pull Parameter and Transformer Design
:Given parameter

:Calculated parameter

B Notice or Check Point

Parameter:
Minimum Input Voltage Vin_min:= 8
Maximum Input Voltage Vin_max := 30

Frequency fs.= 53-103
Maximum Duty Cycle Dmax := 0.48
Output Voltage (DC) Vo := 12

Output Current (A) lo:=4
Wire Current Density (A/cm2) J:= 700
Maximum Flux Density (A) Bmax := 2500

Efficiency Eff .= 0.85

Calculation:
TE Ts- - Ts=1.887 x 10 °

fs
Toh  ton = DM fon = 9.057 x 10~ °

fs
Secondary Voltage Vob:= Vo + 0.5+ 0.2 Vob = 12.7
Output Power Po := Vo:-lo Po =48
. Po .
Input Power Pin := E Pin = 56.471
Pin

Auusume Ip rms Ip_rms = ——— Ip_rms = 7.059

Vin_min



Maximum Turns Nmax
Vob

Turns N:= 0.6
Ture Turn On Duty
Don_hiin := M Don_hiin = 0.127

2-Vin_max
Don_loin := M Don_loin = 0.476

2-Vin_min
BCM Inductance

.. Vo .
LoB_hiin := ——(0.5 — Don_hiin)-Ts
2:10)

__ (2Vin_min-Dmax)

Nmax = 0.605

. \Y .
LoB_loin := —0(0.5 — Don_loin)-Ts
(2-10)

LoB_hiin = 1.056 x 10

LoB_loin = 6.722 x 10

Set Output Inductaor Lo == 2310 °
Set Output Capactor Co:= 470-10
Output Ripple Voltage
T32-Vo
AV0_hiin ;= ———-(0.5 — Don_hiin) AVo_hiin = 9.213 x 10
16-Co-Lo
T32-Vo
AVo_loin ;= ———-(0.5 — Don_loin) AVo_loin = 5.866 x 10
16-Co-Lo
Output Ripple Current
Vi
(_m o7~ VO)
Al_hiin := -Don_hiin-Ts  Al_hiin = 3.886
Lo
vin mi
(M 07 VO)
Al_loin := -Don_loin-Ts  Al_loin = 0.247

Lo

5

7

3

4



Output Peak Current

IDpk := lo + %-Al_hiin

Primary Peak Current

IDpk
IQpk .= ——
Qp N

Current Sensor Resistor

0.52

~ 1Qpk

IDpk = 5.943
IQpk = 9.905
Rs = 0.052
PRs = 0.654

PRs := Ikaz-Rs-Don_hiin

Frequency of UCC38084
3
RT := 649-10
Fr:= !
1

28.7-10

RT + (2.0-10‘ 7)

Choose PQ2620 as XFMR Core

Ac=Iron area

Wa=Windows area

STANDARD PRODUCTS

Fr = 5.312 x 10°

Ac:= 119

Maximum external dimensions {mm) Rated cutput powsr (W) max. Cors No.

Part No. sectional of
W ] H 25KHzZ S50KHzZ 100KHzZ ar&a{n’ln’l“'] terminal

PQ-20/16 230 23.0 18.5 41 63 62.0 14
PQ-20/20 23.0 23.0 225 55 &80 62.0 14
PQ-26/20 26.5 29.5 225 95 136 119.0 12
PQ-26/25 26.5 295 295 107 160 118.0 12
PQ-32/20 320 340 25 133 190 170.0 12
PQ-32/30 320 340 325 186 261 161.0 12
PQ-35/35 35.0 39.0 ars 267 35T 196.0 12
PQ-40/40 40.0 42.0 42.5 386 525 201.0 12
PQ-50/50 51.0 51.0 52.0 524 980 328.0 12




Set the Bmax of XFMR
3
Bmax := 2.5-10

Tuning the Bmax for Optimum Primary Turns Bt_max := 2.01-103

ND = (Vin_min-Don_Ioin)~108

Np = 3.005
(Ac-Bt_max)-fs

Tuning the N for Optimum Secondary Turns Nt:= 0.6

Ns:= — Ns = 5.009
Nt

SkinbepthiEem) Dep:- 22 Dpep = 0,020
Js

fs

Primary Wire Area (cm2) ~ Wpri - Ip_\;‘ms Wpri = 0.01 sg.cm

lo _
Secondary Wire Area 6m2)  Wsec = — Wsec = 5714 x 107 [SGHGH
Choose Primary Wire ~ AWG#31 x 28

TurePrimary WireAféa  WApri = 0593-10° .28 WAGpri = 0.017 sg.cm

Ip_rms

Jpri = Jori = 425.128  |pHSGRCH
Current Density in Primary  *P"' = P

Choose Secondary Wire ~ AWG#31 x 16

Tiire'Sencondary Wire Afes wAsec = 0.593-10° 16 WAsec = 9.488 x 10 ° SGlGH

Current Density in Secondary Jsec - — Jsec = 421.585 [ IDIISGRGH]

WASsec



Choose 3rd Wire

AWGH#31 x 2

WAZ3rd := 0.593-10

J3rd :=

0.5
WAZ3rd

3

-2

WA3rd = 1.186 x 10 ° [EGlCH

J3rd = 421.585

Corront Capacity, Amps
[listed by columns of ampsisq.cm.)

g 00207 334

9 00259 298

10 00328 267

1" .00413 238

12 00522 213

12 00656 A

14 00827 A4
15 01043 1529
16 01319 1369
17 01657 1224
18 0210 1095
18 0264 .

20 0332 &7
21 0420 0785
22 0531 070

23 0666 0632
24 D2z 0566
25 1063 0505
26 1345 0452
27 686 0409
28 214 0366
29 266 0330
30 el 0295
N 430 0267
32 531 0241

EE 676 0216
34 856 01905

180
144
17

96.0
774
60.8

0504
0397

33.0
262
208
164
131
104
822
516
4.10
3

.200
158

128
10
0794

WA := WApri-Np + WAsec:-Ns + WA3rd-Ns

495
39.3
312
246
19.6
155
123
7.74
6.15

88
387
3.08
192
153
121
759

AT

92
19

1.01
636
510
316
256
159

WA = 0.103 SolicH



