ity Hybrid Circuit (HIC) Design

_ Polarity Reversing =~~~ M MILSTD-202 Testing

JL

‘tamura
2 K

Technical Bulletin No. 221

.t
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TAMURA“CO

C-con LEers - SIP Sl‘le
RP oF AMERICA AT

==

Polarity Reversing Non- lSOlatIOH COnverters

- E.E.HLE.H? uuunqq T

Pinout Dimensions:
Non-Isolation Series

MODELNO.  Vm  Vew  dfx € € €.  CKT
wDO) DO (mal WA WD Wf : I__— A —a-\
NAN-0505 5 -5 200 a7 a7 - 7 pu—
NANOSI2 5 -12 - BS 47 2. . — 7 W z 24.4W%
. 512 - 5 . -12 . BS. &7 2. o7 b zZ
NCN-0505 5 -5 600 100 220 — 7 & - 5
Newos12 s 12 250 Ta0 a0 — 7 - H . S B,
- e e o S i e e e ~ Wﬁ?m—lr H
0.5 7|
Voitage Boosting Non-Isolation Converters 05 @59 1018 1 59)
MODELNO. Vi  Vout toue c, € 6. .ckr | B | 1 1B \/2.54
WDO  WpG (ma)  wh WA b :
R R B NAN, NAP, NCN, RCN Series
NAP-0512 5 12 8.4 a7 22 — 7 NCP, NDP Series
NAP-O515 5 15 67 .. - 47 22, -7 36,5 MAX
,"‘“’*’5“ 5 . a2 & W = 7 ,((1
- NCP-0512 250 <100 a7 ) g
e ~ L e - = 27.4MAX
NCP-0515 200 100 a7 - 7 )
NCP-0524 5 125 100 2 - 7 %
" moPo0s12 5 12 420 220 100 - 7
| woposis s 45 340 - 220 . 100 = 7. 05 NFP Series 05
NDP-0524 5 22 210 220 a7 - 7 (3.01) (3.01) (459)
' NFP-0512 ‘5 T2 sap 220 220 00 8 NFP
NFP-O515 S 15 670 220 220 47 8 series : 2.54 RFP Series
NFPOS28 5 20 a0 220 20 a7 8 )
T B e TR T BAN and BAP Series
% 1M
Economy Line Non-Isolation Converters R < &
MODELNO.  Vin  Vout  Jout c, ¢ c., - ckr | RHP :\‘1 g i 5
DO VDO ma) - mH  wh o ud ‘ series RRLLLL R &
RCN-0505 5 -5 60 100 220 — 10 05 ] i
- TooTE T T ST TN TrmT T DIron T rTowT T o o ill2 afshells
CRCN-O512 05 =42 25 ° 100 - 100 | — 210 4 (4.58) (4.58) 239) 508 (238)
RCN-1205 12 -5 60 a7 220 — 10 ' W
ST o TwTTT I ST T TmTeL T onTLTIOT D T T IO TR 5.08 254 05
CRCN1212 2. -2 25 47 100 — A0 2
RFP2405 24 5 200 47 470 — M Non-lsolatlon Series Dimensions
| RHP-2405 24 - 5 400 100 0 1000 — 42 - SERIES IR omsusnons* .
N -t T TTToT TTo e T orm s mmmormTmmm s m T T = = K Aﬂ [} wtl
NAN,NAP 205 263 5.08 T 23
Battery Input Non- Isolation Converters NeN,Nep 244 - 458 508 28
: , NDP 205 259 1016 33
MODELNO.  Vin = Vot . lut  C, €, Kt MO
(vpC) ~ (VDC} (ma) wh) (uﬂ {uf) “NFP e o ~see Dtagram— ‘44
BAN-0205 1t035 -5 1000 47 47 RCN — see Dlagram — 25
CBAN0212  1t035 12 - 447 47 22 RFP I — See Diagram — 30
BAN-0O215  1t035  -15 333 &7 22 RHP ’ — See Diagram — a8
BAP-0205 1t035 5. 1000 47 47 — LAz am,w R i'f."-See Dlagram- TR 8
BAP-0212 1to35 12 417 @ 22 - 13 NOTES: 4. Dimenslons in mm
- e s T T T ST STemTLT S LTT ST eI T 2. Maximum dimension
§ 3‘“’"’115,4 " t°35 o5 333 A7 . 22 - = n ABL 3. Welght in grams




14E D

0.3 wWatt isolation Converters |

MODELNO.  Vm .  Vow fom € € €  CKT
S WDC) (VDG (mA) . Wwh . uh WP ‘

tes-0505 5 s e 00 100 — 1
KS0512 - 5 42 25 100 47 o= 1

1€5-1212 12 12 25 47 a7 —_ 1
o212 - 12 &2 125 a1 m w2
“es2a0s 24 5 e 2 100 — 1

Ksaa12 24 2 25 2 47 — 1

mE-EAI“ I T2 2 2 2

0.5 watt Isolation Converters
MODELNO. . Vi Vow  lw € € €  CKT
(vbeC) v(vnc) (ma) wf) (uf) ‘/(uﬂ -

 IDS-0505 5 s 100 220 220 —

Twsesia 5 2 42 220 00 - — 3 |

“postz 5 z12 21 220 a7 a7 a

Ts4208 12 5 400 - a7 220 = 5 ©
“psa212 | 12 12 42 a7 w00 — 3

D212 A2 #4221 47 . 47 47 4
“los2e0s 24 s 100 22 20 — 3
“ws2a12 . 24 A2 A2 22 100 = 3

Top2anz | 24 212 2 2 a1 & 4

1.0 Watt Isolation COnverters
MODEL uo. 7 \ﬂn ”uv\;«; 7 Io'uc C: i M;:,.if C,;CKT
; ©VDC) . (VDCY - (ma) - (uf) (uﬂ Auf) .

ks0s0s 5 5 200 47 330 - 5
esosta s 12 8 40 M0 - 5
“wpos12 5 s12 a2 a0 47 4 6
wsos2e s m e a0 @ = s
FS1205 12 5 200 100 350 — 5
CEsaztz 2 12 84 100 100 . — T
Foa212 | 12 #1242 100 47 47 6
Cws2a08 . 28 5 200 47 30— . 5 .
ws2a12 | 2 12 s a7 10— 5
-m-mi “"”24‘ sz "7:? R S

3.0 watt isolation converters
MODEI.NO Wi Vew.  lewt - €3 - €eg < Csg : CKT
SWDO VDO | ma) - WA @R Wb

Cwsosos 5 5 600 2200 1000  — 5

Koosi2 5 ez “Tazs 22000 00 400 6 -

“(5‘0524 5 24 125 2200 100 .
Cweq20s, 2 5 60 4% 100 -

TKpA212 . 42

m oa

IKS-2405

41597 0000LO00 & M D T-57-/
48V Teléfbﬁ’l Multiple output Converters

uonamo. W Wow - o €,  Cpu o Cygo  CKT
VDG WD) - (ma)  @h WA wh

" iDo-dsA a8 £5 200 47 a7 10 9
12 42

“Wo4sA 48 %5 B w0 0 .2 0
' S T I YR

IKQ-48A as 5 67.0 22 220 33 9
*12 14.2

Pmout DlmEI‘ISIOI‘lS |SO|atIOI‘I Series

" b )

—— . A

ICS, ICD
Series =

IDS, IDD
series

214

M_A
-4
\igits
&
N 4

IDQ
Series

w
,+_
4
PN
A o
HOON®

4.29

20.32

@
IFs, T+—F= &
S

IFD, IFQ |
series T T{s08 3‘& | 4

i
pOT O N O

[+.]

3.9

+

~

iKS,
IKD, IKQ
series

Ao

@,
+

!solatmn Sernes Dimensions

SERIES - DIMENSIONS' S
' : 3 o

lcs ico 2041 201 85 16.0 4 6.3
ms DD, mo 246 246 T 105 208 5 115

IFS. IFD IFQ 26 9 28.9 10. 5 228 5

IKS, [KD, IKQ " 364 _,,_35‘4 R 120 i __28.0 . ‘47

NOTES: 4. Dimensions in mm; pin dia. 0.75mm
2. Maximum dimension 4. Minimum dimension
3. Weight in grams 5. Tolerance £0.3mm
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f.Specify.

TAMURA CORP OF AM

e e
g T

I

v

ERICA

onverters from Tamura

14E D

IR W T s s et e Rt N
&441,597 D0O0OLOL & WA

Circuit Configurations
suggested circuits for optimal performance.
Vin 1 5 Vout Vin 1 5 Vout
+ + + +
+ + 402 0.1uF
Ci CKT1 2] O.1uF C CKT 2 G
Ca O.uF
- Z1 a - - 2 3 -
vi
+|n 1 16 Vogt
2 Vin 1 16
+ + 1+
Ci +. CKT 3 Ca O.uF o+ 2 Cs 0.1uF
Ce c X P R e S
- =3 3 - 2 Cs 0.1uF
- . - >
\+Iin 1 8 Y_out
+ + 2 7 +
Ci +
1 & CKT 5 Cs Cs__O.1uF
- 5 5 _
vin 1 8
+ +
+ 2 Z; Ca  [77ICs== O.xF
(@] + G
2 ckr 6 3 Cs O.AF
Vin 1,2 Vout 4
+ s <]
+ CKT7
o In CzﬂE
_ 13,4
vin 12 10 Vout
+ :
3,4 8
+ KT8 +
C1 + + l'l‘ZZ
C2 Ca Ca
_ 15,67
Vi Vout
n
+ 1 8 +12V
OAuF
2 7 +5V
Ca " l Cs| +
+ I T 0.1uF
oz KT 9 6 G
+ +
sz‘BJr Cogp' = 7o = OF
5 Cs Y
O.AuF
_ 3 4 —12v
+ Vin 1 8 Vout +Vin 1 g Vout
+ + +
Ci R (<55 . Ci TN coqr
- 16 _ [6
+Vin 1 10 Vout Vin 1 7 Vout
4
+ CKT 12 LI+ + CKT 13 — m
(o]] C21 Ci C2
5
_ 5 | |

General Specifications:

Input Voitage: 5VDC input
RFP and RHP models, + 30%. All others +20%
of nominal. 48VDC input range 42 to 60VDC.
NOTE: Input voltage not to exceed 1.2 times
nominal and do not reverse polarity.
Output Voitage: +1% of nominal except
IDQ, IFQ and 1KQ, £2%; RCN, RFP, RHP, BAN
and BAP series, +5%. Maximum no-load
output voltage is 1.5 times nominal.

Output Current: See rating table. Load
regulation is specified from 30% to 100% of
output current rating.

Line Regulation: Isolation series: 0.5% of
nominal; models -0505, 0.8%; Telcom series,
1%. Noh-isolation series: 0.8% of nominal;
models RCN, RFP and RHP, 1.2%; 5VDC BAN
and BAP series, 2%; 12/15VDC BAN and BAP
series 1%.

Load Regulation: Non-isolation series s 1.5%.
lsolation series is 3% except 5VDC outputs,
6%, and Telcom serles, 8%. Specified from
30% to 100% Of output current rating.
Efficiency: Typically 60% to 72%.
Temperature Coefficient: 0.03% / °C max;
REN-DE0S, RCN-1205, RFP-2405 and RHP-2405,
0.05% / °C; RCN-0512, RCN-1212, BAN and BAP
series, 0.1% / °C.

overload Protection: Current limiting type
circuitry on Isolation series onty. Short circult
current is 130% to 200% of rated output
current. Non-isolation series wiil not with-
stand short circuit output.

Operating Frequency: 50kHz to 300kHz,
full-load to no-ioad.

Ripple and Noise: 60mv typical, 100mv p-p
max.

Operating Temperature: Full rated output
from -10°C to +70°C without derating.
Storage Temperature: ~30°C to +85°C.
Humidity: 95% RH.

Weight: See table.

Case Material: SIP series; UL94V-0 epoXxy. DIP
series: ULOAV-0 epoxy potting and case
material for 0.3 to 1.0 watt models; 0.3mm
aluminum case for 3.0 watt series.
Insulation Resistance: 50 Megohm at
500VDC-min.

Dielectric Voitage: isolation series only,
500VDC, primary to secondary forone minute,
solderability: 230°C +5°C; dipping time 5
sec £0.5 sec. MIL-STD-202, method 208C.
soldering Heat Resistance: 260°C +5°C;
dipping time 10 sec +1 sec. MIL-STD-202,
method 210A.

Temperature Cycling: 5 cycles; ~30°C to
1+0825A°C at 30 min. each. MiL-STD-202, method
vibrétion: smallest of longest distance:
4.52mm or 415G, 10-2,000 Hz. MIL-STD-202,
method 204C.

Sshock: 50G half-wave sine wave. MIL-STD-202,
method 213B.

Humidity Resistance: 40°C, 95% R.H; 1344
hours. MIL-STD-202, method 103B.

High Temperature Life: 500 hours at +70°C,
filggg rated FL current. MIL-STD-202, method
Terniinal strength: Tensit 2.2kg, bending
g0° 3 times. MIL-STD-202, method 211A.

NOTE: Specifications and prices subject to change without
notice.

models, £10%;
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Tamura’'s DC/DC converters
provide board level DC power
conversion eliminating costly
regulator circuitry and
additional off-board power
supplies, and avoids time
consuming safety agency
certification.

Non-Isolation SIP Series

28 single output SIP models
complement your main
power supply by providing
voltage reversing, voltage
boosting, voltage decreasing
and direct battery input.

Isolation DIP Series

40 DIP models offer single and
dual outputs from 300 to
3000mw with built-in noise
filter inductors and overcurrent
protection. For telcom require-
ments, Tamura offers 48vDC
quad output devices.

Proprietary HIC Design
Tamura's DC/DC converter
line utilizes proprietary SMD
high density hybrid circuit
(HIC) design and unique
transformer technology
resuiting in efficiency ratings
to 70% and optimum reliability.

Pricing Information

MODEL NO.

Part No. Qty 10 Qty 100
Prefix :
NAN $10.80 $9.00
NCN 11.50 9.60
NAP 10.80 9.00
NCP 11.50 9.60
NDP 12.30 10.30
NFP 13.80 11.50
RCN ~~TTI.40 T 6,207
RFP- -~ - 7.60: . 8.30
'RHP-- . ©.8.40 . . ~7.00.
BAN . . -2 .-10.00 = - 8.30
BAP . . -10.00. . - 8.30 j
ICS “14.80 12.30
icb 15.90 13.30
IDS 17.40 14.50
IDD 18.10 15.10
IFS 21.50 17.90
IFD 22.20 18.50
IKS 30.90 25.70
IKD 31.70 26.40
iDQ “‘ﬁ":l&iﬁ*’.'."ff‘i&'sﬁ?
LIFQ 23,90 .. 19.90:
(1KQ . - 26,70 . 21.40]
ISS Contact Factory

LG 36.50 30.50
LGH 36.50 30.50
SAT T 9.80 7T *'*8 2073
FCX 21.70 1810 3

LAN DC/DC Converter
Partial Specifications

e TS A T

i S
15,
L —= T 5
= n
)
25205 252085 \5_ 6073
@ -
%, | . ol
(=] =
O 3] =
NT '
n - m
JIRE) P- (4"1
t 32’0|:l
29,5 MAX

r INPUT UTPUT OUTPUT DIELECTRIC
;_ R VOI-TAGE (VDC) VOI.‘!’AGE (VDC) CURRENT (ma) VDLTAGEWDC’
155-0509 +45t0 +55 ~9 BOtO1GO 500
f's;ﬁ«;; ;9;; +1sB' I %0to160 2000
LG—O509 +45t0 +55 - -—; h 780“{‘0“1’50 o 500
l.cl'l'osoﬁ Vv+45t0‘v-€55 S ;9 B 85!;1;0 2;)00
‘vl.0-1205 +9 5 to ;:;;»_’ ”A—Qki T 8(;;(:186 o "'5“0‘0‘
{11208 +05t0 4160 28 wtow0 2000
Xin 1 5 Vou‘t(_
Test Circuit
— I

Load Regulation:
+4% at rated input and 25°C.

Line Regulation:
+2.5% max. at 110ma load.

Shielded Case:

Nickel plated copper case with
UL94V-0 epoxy potting.

Temperature Coefficient:

+,03% / °C
Ripple:

150mv p-p at rated input and

160ma load.

DC to High voltage AC Inverters

CX-100 Series Inverter

Features:

D Low Cost

0O small Size

0O -20°C to +60°C Operating Temperature
0 -30°C to +85°C Storage Temperature

0 5.00VDC +£10% Input Voltage

Tamura’'s CX-100 series inverter Is ideally
sulted for computer display back light
applications where small size and low cost
are desired. These features are achleved
through the use of a flat transformer and
automated assembly processing.

The inverter may be specified as a complete
unit (CX series) or the transformer may be
specified iIndependently (SAT series).

B

Inverter and Transformer Specifications?

" inverter - XFMR .. Open - Rated
i Modet Modet output output
{- Number Number - Voltage . Current
_CX-101  SAT-340 390Vrms 6mArms
x-102 ‘SAT-341 470Vrms . 6mMArms. -
cx-103 _ SAT342 ,550",”,“,5 __6mArms
L CX-108 © SAT-343. . 680VFMs - 6mArms

NOTE: 1. Custom Inverters available. Contact factory.

SV=10%

_Rated
toad
& (m -
33k
 3%kn
47kn
56ka

o

Working
Frequency

36kHZ£20%

| 40KHZ+20%

36kHZ£20%
_40KHz+20%

cap.
Lo
68pf
aTpf
47pf
33pf
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