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BULLETIN 802 CRYDDM

L)
COMPANY

SERIES 1-HV
SCR Output
Solid-State Relays

8 Thru 90 Amp
High Voltage, AC Output

GENERAL DESCRIPTION
The Crydom high voltage line of solid state relays offers Ze?g ?&:&‘;g‘gﬂvﬁgg&\g’?xg)’:
an extremely broad coverage of the high voltage 1000 & 1200V Blocking Voltage m

switching market. 530 & 660 Operating Voltage m

Long the leader in its field, the standard Crydom high Superior Thermal & %‘ggtfaf‘;‘g:gg:

voltage relays have been complemented with a series

of IC driven relays that attain new levels of blocking AC & DC Inputm
voltage while offering the very high reliability and sim-
plicity of IC drive circuitry.

The resulting ability to achieve standard load handling
capabilities without employing a snubber allows for
much lower off-stateleakage and the elimination of an
additional component.

The inherent zero-current turn-off characteristic of
SSRs, and total absence of arcing mechanical con-
tacts, substantially reduces electromagnetic inter-
ference and back EMF transients.

In the very high voltage line a wide range of operating
voltages from 48 VAC to 660 VAC is available. In addi-
tion, blocking voltages of 1000V and 1200V peak are
the norm. With current capability of 8 amperes to 90
amperes, the most difficult application problems can be
overcome. Line transients caused by large equipment
in electrically noisy environments are easily handled
by the use of a metal oxide varistor (MOV).

The oversized output chips used, together with the
Crydom optimized thermal management system, allows
a narrower band of temperature excursions resulting in
a signficant reduction in thermal cycling fatigue, there-
by extending relay life. These premium devices are
recommended for use in high temperature, highly
inductive load situations where the ultimate in thermal
and surge performance is required.

WIRING DIAGRAM Part Identification

PIN Control Continuous
Typical Voltage Volts rms

Models

AC

- FILTER

e B 1 Standard with snubber
o—A--——- l INHIEIT J—«I oETECTOR | - H12D4850 | 4-32 Vdc 180-530 | 1KV, 1.2KV Biocking

: 50 and 90 amp
IC driven with snubber
D4850C 4-32 Vdc 48-530 1 KV Blocking

y

SCR
INVERSE/PARALLEL
OUTPUT
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L
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|
|
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CONTROL — ( pHOTO % 8 to 90 amp
—e \ DETECT o
) TRIGGER H12CD4850 | 4-8 Vdc IC driven without snubber
o] ISOLATION H12WD4850| 4-32 Vdc 48-660 1KV, 1.2 KV Blocking

3

50 and 90 amp

H12CA 4850 [ 90-140 Vac
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Crydom Series 1 HIGH VOLTAGE AC Power Relays

Electrical Specifications (0°C< TA =< 80° C)

OUTPUT CHARACTERISTICS MODEL NUMBERS UNI';‘S
H10D4850 H12D4850 [ H10D4890 | H12D4890

Operating Voltage Range 47-63 Hz 180-530 V RMS
Max. Load Current (See derating curves) 50 [ 20 A RMS
Min Load Current 1.0 A RMS
Transient Overvoltage (Non-repetitive) 1000 1200 1000 1200 V peak
e e e or. i) 500 1000 A poak
Max. Over Current (Non-repetitive) 1 sec. 80 150 A RMS
Max. On-State Voltage Drop @ Rated Current 1.6 V peak
Max. I’T for Fusing (8.3 ms) 660 4150 A'sec
Thermal Resistance, Junction-to-Case,

Rec (T, Max. = 115°C) 0.63 0.31 °C/wW
Power Dissipation @ Max. Current

(See dissipation curves) 85 118 Watts
Max. Zero Voltage Turn-On 100 V peak
Max. Repetitive Turn-On Voltage 30 V peak
Max. Off-State Leakage Current @ Rated Voltage 12 mA RMS
Min. Off-State dv/dt (Static) @ Rated Voltage @ 200 Viys
Power Factor Range 0510 1.0

MODELS WITH
INPUT CHARACTERISTICS H10D & H12D Prefix | UNITS
Control Voltage Range 482 vDC
Max. Reverse Voltage —32 VDC
Max. Turn-On Voltage © 4.0 vDC
Min. Turn-Off Voltage 1.0 - VDC
Max. Input Current | 5VDC > 15 m A
32VvDC 30 .
Turn-On Time (60 Hz) 83 mSec -
Turn-Off Time (60 Hz) 8.3 mSec
ALL
GENERAL CHARACTERISTICS MODELS | UNITS
Dielectric Strength® 50/60 Hz
Input to Output 4000
V RMS
Input & Output to Case 4000
Insulation Resistance @ 500 V dc 10° Ohms
Max. Capacitance input/Output 16 pF
Ambient Operating |- 30to 80 °C
Temperature
Range Storage -40to 1251 ©°C
GENERAL NOTES

(O] Voltage applied for 1 minute.

® Oft-state dvidt test method per EIA/NARM standard RS-433, par. 13.11.1.
® Relays will switch inductive loads from 0.5 to 1.0 power factor

over temperature range.

Mechanical Specifications

Weight: 4 0z Max, 75 & 90 Amp: 5 0z Max.
Case Material: Fire retardant polyester
Encapsulant: Alumina filled epoxy

Case Color: Black

Base Plate: Aluminum, nickel plated

Terminals: Tin-plated Brass, Nickel-plated screws
& saddle clamps supplied unmounted

Dimensional Drawing

Tolerances: + 0.02 (0.50) (unless otherwise noted)
Dimensions: Inches (mm)

110+001 003
(28) THD 8-32 ™ 2.2 ™
10-32 * 90 Amp 0.78
050 .78 |
05 7)—‘ 2 PLACES " £003
n ]

S I r_’P _____ §

1

017 (44) DIA.
2 PLACES

1.87+£001
(47 &)

4 3 1)

02
| " [ S
> — 1
P Nd [ L
[ 19J __I |l 012
{48) 1.00(254)__| 023 (6.0 097003 31)
2 PLAGES o FEMPERATURE vyl _T
2 PLA 110£003
175(444) REFERENGE o=




CRYDOM (O

31E D WM 2542537 0000L42 0 WMCRYT )53

“9010u Inoum aBueyd 01 195igns suoEWINAdS pue eje(q

Swigg swEg'g sSwe'g (zH 09) BW1L HO-WIN "XBN
swgg swg'g swig'g (ZH 09) BwIL UQ-UIN] "Xep
(OVA OFL @) vuwst (DOA 5 @) ywsgl {DAA § ®) ywsL weunY Indu| "xew
SWYO M Ot Swyo 052 OOA 2€ ® SWYO 000L souepaduw) Jnduj i
(SWH)A 0L DOA | J0A | {9008 S Y1 S Do0E-) 85€IOA JO-win). ‘Ui
(swd)n 06 D0A ¥ J0A Y (0,08 = V1 = D.0£-) abeyop ug-uing xew
- DA 8 D0A 2E abeyjop asiaAdY “Yew
{SWH) A 0pL-06 D0A 8% OaA 287 abuey abeyjjoA (oau0D
X49id YOZLH B VOOLH HLIM Xaid AIZLH ¥ AD0LH HLIM xyaid GMZIH ® GMOLH XIINS .., HLIM
ST3Q0W 1ndNI OV ST1300W 1ndNI 00 S1I0OW 1ndNI 20 SOILSIHALOVHVHD LNdNI
010150 0L €0 eBuey 10108 10M0d
obejon petey xeN @
SN 005 00s (o8E15) 1P /AP B1BIS-HO UIN
{0.08 = VL S 9006-) 4oA Bunesed pejey
yw ' ot © BNy ebexNeeT SIEIS-HO XBW
A ol ol obeljoA up-uin} sAnnedey Yeed Xew
A oL oL uQ-uin| abe}jop 0197 "XeW
1581
sem | e | o | s | s | s | s | e | s | e | 2@ | ss 62 w | eL o o D e oand
= X@|
Mo, | wo | eo0 | g0 | evo | 1e0 | eso | g0 | eg0 180 90 | 201 ) 0520 01 UL S o) oL
Sv osip | ozor | osiy | ozor | osw | ozor | osir | ocot 05Ly 029s | o082 8 | =z (sw ¢'g) Butsn4 Jo) 121 Xew
A 91 91 weLng patey @ doig sbeyjon S1EIS-uO XeN
v 08t 08 081 o8 081 08 081 08 081 oSt 08 05 ¥2 I 298 | (9ANMIOBY-UON) 1UBLND 1BAQ XeN
5 -
v oozt | 29 | oozt | sz | ooz | szo | ooer | sze | ooer | ooor | sze | osz | ow | o8 A o e B Yoy
A 0021 0001 00zL 0001 0001 obejoA9AQ Juaisuel)
vw (014 42 uaung peo "IN
v o6 | os [ o6 | os [ o6 | o5 | o6 | os o6 | st | os | 2 | & | s (sening Bugiesaq ses) wweund peo xew
A 099-8v 0cs-ay zH £9-.v abuey sbejon bunessdo
T T B T JOULNOD OV SUIAWNN
oseram | osmam [ osgrom | osgrom | oemao [ osprao | oemad | oswad ¥ Doggpq | 0528v0 | 0058¥A | O528¥A | O2IevA | O808vA] TOMLINOD O 300N
Y3IGENNS LNOHLIM JOVLIOA pugng ,9.,) HIGANNS LNALNO HLIM
SLINA HOIH AUIA NIAIMA D1 JOVIIOA HOIH NIAIMT D SOIISIHALIVHVHD LNdLNO

'S|opo abeyoA ubiH usAug O |

0




CRYDOM CO
Thermal Characteristics

3LE D WM 2542537 D0O0LY3 2 EMMCRYT-AS5-3/

THERMAL CHARACTERISTICS

A major consideration in the use of solid-state relays is
the thermal design. It is essential that the user provide
adequate heat sinking for the application.

The simplified thermal model (Figure 1) indicates the
basic elements to be considered in the thermal design.
The values to be chosen or determined by the user are
the case-to-heatsink interface thermal resistance
(Recs) and the heatsink-to-ambient thermal resis-
tance (Rosa)

Referring toFigures4,5, 6 & 11 the lefthalves show
power dissipation versus load current. The right halves
are families of curves which are used in selecting the
required heatsink to maintain a maximum case
temperature for a given ambient. It is important to note
that the thermal resistance values (°C/W) shown
include both case-to-heatsink interface (Rgcg) as well
as the heatsink-to-ambient thermal resistance (Rgca).
Thus, when selecting a heatsink, the value of (Rpcs)
must be subtracted from the number indicated by the
curve in order to determine the (Rgca).

As a point of information, if the SSR is firmly mounted
on a smooth heatsink surface using thermally conduc-
tive grease, the value of Rggg (case-to-heatsink inter-
face) will typically be 0.1°C/W or less. Examples of
how the curves are used are explained in conjunction
with (Figure 5).

EXAMPLE 1

If aD4825Cis mounted on a heatsink with a thermal
resistance of 1°C/W (including the Rggg) and must
operate in an ambient of 60°C, the allowable current of
23A may be determined by following the route A B,C,D
(Figure 5). Additional information on power dissipation
and maximum allowable case temperature can be
found by extending line C,B to points E and F where the
values of 26W and 89°C are read.

EXAMPLE 2

If a current of 16A is required for aD4825cin an ambient
of 55°C, the necessary heatsink, plus interface, thermal
resistance of 2.7°C/W may be determined by following
the route L, J,KL (Figure 5). Additional information on
power dissipation and case temperature can be deter-
mined from the route |,J to the power dissipation curve,
then run line M,N parallel to the x axis through point J.
By then following the route KL the required thermal
impedance of the heatsink can be determined. M and N
are now the points where the values of 16W and 99°C
are read.

This information can be used in heatsink selection from
manufacturer’s dissipation versus thermal resistance
curves such as those shown in Figure 2 and 3. The
thermal resistance of curve (a) at 16 watts is 2.5°C/W.
This is better than the required 2.7°C/W in example 2,
allowing 0.2°C/W for Rggs, and is therefore suitable
for this application.

Alternatively, heatsink (b) at 16 watts is 1.9°C/W.
Adding 0.1°CW for Rgcs and returning to Figure 5, it
would allow operation at a maximum ambient of 65°C
instead of 55°C.

&/

Confirmation of proper heatsink selection can be
achieved by actual temperature measurement under
worse case conditions. The measurement can be taken
on the metal baseplate in the area of the mounting
screw, and should not exceed the maximum allowable
case temperature shown in the graphs.

No Heatsink
O—wW—O—wW—0)
Rauc Raca
Output
Semi- { =P Heat Flow Ambient
conductor . ) (Air
(Junction With Heatsink Temp-

Temp- @-M-@W—@-\Mr erature)

erature) Resc t Rocs t Rosa
Heatsink
Case Temperature
Temperature

To = Ta = Pp (Rgca)
THERMAL RESISTANCE: = Po (Recs + Rosa)
Rg c = Junction to Case Whe_re P.D = Power
Reca = Case to Ambient Dissipation (Watts)
Rgcs = Case to Sink
Rgsa = Sink to Ambient

Figure 1. Simplified Thermal Model

TYPICAL HEAT SINK CHARACTERISTICS

Thermal Resistance (R-C/W)

o s 10 15 20 25 30 35
Dissipation (Watts)
Figure 2. Thermal Resistance Models HS-1 & HS-2

10 g=r=77"

0.9k

0.8

0.7

06 |

05 F

0.4 F

Thermal Resistance (R-C/W)

03
0.2
0

20 60 80 100 120 140
Dissipation (Watts)
Figure 3. Thermal Resistance Model HE-54
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Figure 5. Thermal Derating Curves: 25 Amp., 480V
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Figure 6. Thermal Derating Curves: 50 Amp., 480V
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