




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Application Equipment for 
Quicltie™ Connectors 

OP-104 Hand Press 

Features 

• For mass-termination of all Quickie™ 
connectors for specified stranded and solid 
round conductor flat cable. 

• Simple to operate. 

• Low operating force. 

• Adjustable to different pc board thicknesses. 

• Virtually maintenance-free. 

• Can be bench-mounted or easily moved from 
job to job. 

• Tooling for 2 mm IDC available. 

OP-106 Semi-Automatic 
Press 

Features 

• For mass-termination of all Quickie™ 
connectors for specified stranded and solid 
round conductor flat cable. 

• Simple to operate. 

• Pneumatically operated. 

• Virtually maintenance-free, does not require 
lubrication. 

• Tooling for 2 mm IDC available. 

OP-112 Semi-Automatic 
Press 

Featqres 

• For mass-termination of Quickie™ Receptacle, 
Edge Card*, "0" Subminiature, DIP, and PCB* 
connectors. 

• Dual-head design permits simultaneous 
termination of any two connectors. 

• Connectors are cartridge-fed from tubes. This 
ensures proper orientation of the connector 
assembly on both ends of the cable. 

• Terminates 10- through 60-position connectors 
without making any machine adjustments. 

• Quiet pneumatic power minimizes operator 
fatigue. 

• Tooling setups, see next-to-Iast Application 
Equipment page. 

*Require special product numbers not listed in catalog. Please contact your Berg Electronics sales representative. 
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Application Equipment for 
Quickie™ Connectors 

QP-113 Fully-Automatic 
Assembly Machine 

Features 

• Fully automatic termination of flat ribbon cable 
with up to 4 IDC connectors simultaneously. 

• Designed for QUICKIE III, Edge Card III, and 
OIL/PCB connectors. 

• Manual, semi- and fully automatic backloading 
of connectors. 

• Automatic cable de-reeling, feeding, and 
cutting-to-Iength. 

• Fast, easy tooling changeover for different 
product types. 

• Pneumatically operated. 

• Freely programmable PLC control (Festo). 

• High quality assured by integrated continuity 
test (insulation test optional). 

HT -209A Cable Shear 

Features 

• Cuts perpendicularly all flat cable up to 50 
conductors on 1.27 mm (0.050 in. centers). 

• Lightweight and easy to operate. 

• Low operating force. 

• Rugged. 
• Ideal for maintenance and small-scale 

production. 

HT-210A 

Features 

• Suitable for terminating all Quickie Receptacle 
connectors up to 50 positions, Receptacle IC 
connectors, Quickie Receptacle DIP, and PCB 
connectors. 

• Lightweight and easy to operate. 

• Low operating force. 

• Rugged. 
• Ideal for maintenance and small-scale 

production. 

Quickie™ 23-65 



Application Equipment for 
Quickie™ Connectors 

HT-115 Quickie Header 
Polarizing Tool 

Features 

• Lightweight and easy to operate. 

• Low operating force. 

• Rugged. 
• Ideal for maintenance and small-scale 

production. 
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QP-104 Hand Press (machine only) 
QP-106 Pneumatic Press (machine only) 

OP-104 and OP-106 Optional Fixtures 

QP-104 Cable Shear 
QP-104 Set-up Gauge 
QP-106 Cable Shear Assembly (includes cable shear which can be ordered separately): 
Cable Shear 
Universal Fixture for all Quickie™ receptacle connectors 
2 mm IDC Receptacles 
Quickie™ DIP Fixture 

PCB Cable Termination Fixture: 
Before soldering to board 
After soldering to board 
QP-112 Pneumatic Press (machine only) Up to 2 x 25 

Cable length requirements: 
45 mm (1.77 in.) minimum for separate termination 
230 mm (9.06 in.) minimum for simultaneous termination 

OP-112 Tooling Combinations 
Left-Side Tooling Right-Side Tooling 
Quickie II Quickie II 
Quickie II DIP or PCB * 
Quickie III Quickie III 
Quickie III Edge Card III 
Edge Card III Edge Card III 
Edge Card III Quickie III 
DIP or PCB* DIP or PCB* 
DIP or PCB* Quickie II 

Hand Tools: HT-209A 
HT-21OA 

I:. 

Application Equipment for 
Ouickie™ Connectors 

Ordering Data 
.. ~ .14;I~i!tifWi1i~n N~.~~!f ,' •. T' 

107484-002 
117545-001 

OP-104 OP-106 

119218-002 ---

116098-002 ---
--- 117741-001 
--- 119218-001 

114145-005 117596-002 
160561-001 160479-001 
116096-001 117739-001 

116096-001 117739-001 
116097-002 117743-001 

140838-500 

140838-001 
140838-007 
140838-017 
162473-002 
162473-001 
162473-003 
140838-004 
140838-014 

HT-209A 
HT-21OA 

*Special part numbers not listed in the catalog are required to use Edge Card I and PCB product with this tooling. Please contact your 
Berg Electronics sales representative. 

Berg Electronics '-800-237-2374 Quickie™ 23-67 



Application Equipment for 
Ouickie™ Connectors 

Application Machines 
Features 

OP-104 Hand Press 

• Operator fatigue reduced, and 
production increased by the 
over-center handle design. 

• Virtually maintenance-free. 

• Eliminates misassembly of cover to 
base with positive stop action. 

• Can be bench-mounted or easily 
moved from job to job. 

~echnical Data 

A~lication Rate 
rimps/hour) 

Air Consumption 
Air Pressure 

Weight 

Dimensions (HxWxD) 

,Pi: 

OP-106 Air Press 

• Replaces time-consuming 
two-handed operation with 
one-handed slide-motion which 
automatically completes termination. 

• Precise positioning in applicator by 
connector and cable clamp. 

• Precise crimp height determined by 
stop block on the fixtures. No ram 
adjustment needed. 

• Consistent termination of all sizes 
achieved through cylindrical pad 
which assures even pressure 
distribution. 

OP-112 Air Press 

• Dual-head design permits 
simultaneous termination of two 
connectors. 

• Connectors are cartridge-fed from 
tubes ensuring proper orientation of 
the connector assembly on both 
ends of the cable. 

• Terminates any size connector 
without making machine 
adjustments. 

• Quiet pneumatic power minimizes 
operator fatigue. 

",llr!ii".;m;Y;~i[· r:i;;':li\iiEjii' •• ' .;;i'[':;;'i'·nI!~.1D6;'::~\:.;:.:·ii:;·;;i;::;::. :i:':,.;,;:·';::';;': 

360* 360* 500* 

N/A 12.6--l/min. (6 scfm) 6--I/min. (0.2 scfm) 
N/A 552 kPa (80 psi) 620 kPa (90 psi) 

3.6 kg (8 lb.) 9 kg (45 lb.) 27 kg (60 lb.) 
33x15x30cm 46x 46 x 58 cm 76x38x71 cm 
(13 x 6 x 12 in.) (18 x 18 x 23 in.) (30 x 15 x 28 in.) 

* Application rates are approximate. Actual rates are dependent upon operator dexterity. 
**Minimum cable length required for termination: 45 mm (1.77 in.), separate; 230 mm (9.06 in.), simultaneous. 

23-68 Quickie™ 
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Latch-N-Lok™ 

Connector System 

RECEPTACLE 

First Mate 
Ground Contact 

PC Board 
Retention 
Peg (2) 

BergStik™ 
Header 

Ground Plane 

RECEPTACLE ASSEMBl Y 

25-0 Latch-N-Lok™ 

Cable 

pv™ Mini 
Latch 
Housing 

Latch 

PLUG ASSEMBLY 

1/4 Hard 
Copper-Nickel 

PV™ TERMINAL Body 

Insulation 
Barrel 

Wire 
Barrel 
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Latch-N-Lok™ EMI 
Shielded Modular 
Interconnections 
Crimp-to-wire 2.54 mm (0.100. in.) Centerline 

Connectors, Kits and PCB Headers 

Features 

• Latch-N-Lok™ connectors and cable 
assemblies provide system designers 
the best of both worlds; a wide variety 
of standard products, plus the 
capability of designing in custom 
features to meet specific design and 
cost objectives. This makes Berg 
Electronics Latch-N-Lok™ system 
ideally suited for data processing, 
telecommunications, medical, 
instrumentation, and other electronic 
equipment. 

• This system utilizes industry standard 
two-piece crimp-to-wire 0.64 mm 
(0.025 in.) square PVTM Receptacles 
and Phosphor-bronze 0.64 mm (0.025 
in.) square drawn-wire pins on 2.54 
mm (0.100 in.) centerline spacing. 

• Assemblies accommodate a wide 
range of wire requirements in a single 
cable: 
~ Mixed wire sizes from 20 to 32 

AWG 
.. Mixed insulation diameters in a 

wide variety of materials 
.. Muliple wire terminations 

Within the same terminal 

• Plugs and PCB receptacles are 
available in single and double- row 
configurations: 

PCB Receptacle 
Configurations 

Single row - right 
angle 

Double row - straight 
Double row - right 

angle 
Double row - ri\1ht 
angle low profile 

Connector 
Kits/PCB 

Receptacle 
POSitions 

4,6,8& 10 

6,8, 12, 16 & 20 

6, 8, 12, 16 & 20 

6,8,12 & 20 

• System components have been 
designed to facilitate customization of 
cabling: programmable pin-outs, 
internal bussing and chassis­
to-chassis grounding. 

• Cable assemblies can be configured to 
accommodate signal, power, 
signal/power ground, and EMI/ESD 
shielding requirements. 

• EMI/ESD shielding is available for 360° 
protection and up to 100% coverage 

• Quick disconnect system provides 
positive latching with audible click. 
The system has been performance 
tested for 1,000 mating cycles. 

• Unique shape provides automatic 
keying between plug and receptacle. 

• Molded-in standoffs on PCB 
receptacles allow for easy cleaning of 
pc boards. 

• The product is available in a variety of 
color schemes. Customized color 

can 
volume orders. 

• Assembly components can be 
individually labeled with a logo, part 
number or other special markings. 

• Many optional components are 
available for greater design flexibility: 
.. 20 position male cable plug and 

female PCB receptacle 
.. Molded-in latch guard for latch 

protection 
.. Junction boxes 
.. Terminators 
.. Polarization plugs 
.. Components are UL and CSA 

approved 

Options 

• Call Harbor Electronics, a subsidiary of 
Berg Electronics for cable assembly 
requirements. 

Approvals and 
Certifications 

~, File no. E66906 ."7U 

<tl. File no. LR46923 

Technical Data 
Plug Materials • Shield ...................... 3/4-hard phosphor bronze 

• Housing .............................. Polycarbonate 
UL 94 V-O 

• Insulator ......... Black polyphenylene oxide-based resin 
MIL-P-46129 (MR), UL 94 V-1 

Berg's mini-latch housing 
• Contact.............. 1/4-hard, copper-nickel alloy body 

with welded gold dot 
1 ,000 ~in. thick in contact area; 

heat-treated beryllium-copper spring 
• Shield ............................ 1/2-hard 260 brass, 

100-300 ~in. 93{7 tin-lead 

Receptacle Header Materials 

• Housing .............................. Polycarbonate 
UL 94 V-O 

• Insulator ............... 20% minimum glass-filled nylon 
UL 94 V-O 

• Contact. .................... 3/4-hard phosphor bronze 
0.76 ~m (30 ~in.) GX"fTM Palladium-nickel alloy 

over nickel underplate 

Customer Support Materials 
Description Order No. 

Customer Product Drawings. . . . . . . . . . . . . .. By Part No. 
Product Specifications .................... GES-12-003 

25-2 Latch-N-Lok™ 

with 100-300 ~in. 93{7 tin-lead 

Mechanical Performance 

• Durability............... 1,000 mating cycles minimum 
.. Strain Relief Plug to Cable.. 15 lb. minimum retention 

Electrical Performance 

• Connector 
.. Current rating ..... 3 amperes continuous per contact 

• Cable Assembly 
.. Shielding ....... 20 dB minimum from 30 to 500 MHz 

Environmental 

• Temperature range ..................... -40°C to +85°C 

Packaging 

• Headers .............................. Trays in boxes 
• Kits .................................... Bags in bulk 

Description Order No. 

Product Samples ......................... By Part No. 
Product Bulletin .......................... 950503-001 

Berg Electronics '·800-237·2374 
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I 
14.35 mm 
(0.565 in.) 

LL 

Receptacles 

Single Row, Right Angle, 4, 6, 8 & 10 Positions 

~;r('OJA 
""" /.fliD:r=J j 

See page 25-5 for Ordering Data 

"" L._~~mm F_"\L: RECOMMENDEO HOLE PATTERN 

20.93 mm 

[

,0.824 in.) 

3.94 mm 
(0.155 in.) 

(0650111.) 
3I!.74mm 
(1.525 In.) 

l;TDC~~L 
'.~mmdL (0.020 In) --.; 
Stand-otr T 

!-1elght 

16.00mm Ground '''mm "630,",J ,_ IO.25Om) 

L 
f_-

3.81mm 
(0.150 In) 

Double Row, Straight, 6, 12, 16 & 20 Positions 
See page 25-5 for Ordering Data 

DIM l 

17.40 mm 
(0.685 10.) 1:1 0 0 [I 1.371Y!m 

00-0 [I a (O.cJ54 In) 

'5B~m L (0.062 in.) 
2,29 mm 

(0.090 In.) 

Ground 
Plane 

Ilr °ib'MA' 
L . 

\.96mm I L' 
(0,077 in.)------1 It- I 

508 mm 
(02OO,n) I 

(~'~5~)OIA 

1,32 mm 
(0.052 in.) 

5.68mm] L 
(0.224 In.) 

RECOMMENDED HOLE PATTERN 

Double Row, Straight, 8 Position 

(0.705 in.) r 17.91mml 

~",©~mm o 1:1 Q 1:1 (0.685 in.) 

-1 

See page 25-5 for Ordering Data 

1.02mm 
(O.4()O in.) 

DIA. 
3.1smm 

(0125 In,) 

RECOMMENDED HOLE PATTERN 

Double Row, Right Angle, 6, 8, 12, 16 & 20 Positions 
See page 25-5 for Ordering Data 

3A3mm 
(O'l35ln~)OIA 101M C-"j 

I I 5_08mm - 0 ,a200m.) 

762mm 1 oo~ooo. I 
{0.3OO In.} L--0 0 0 0 + 

• I °L· 0 J --(b~~)DIA 2,54mm 
(0.100 in.i _ 2.54 mm 

(0.1001n) 

DIM B 

RECOMMENDED HOLE PATTERN 

Latch-N-Lok™ 25-3 



Receptacles 

Low-Profile, Double Row, Right Angle, 6,12 & 20 Positions 
See page 25-6 for Ordering Data 

1.25mm 
(0049 In,) 

Mating Female Plug 

229mm 
{O.O9O In,j 

L 1395mm 
(0,54$ In.) 

1.27mm l r- DIMA~ ~050 m.) I I 

13.61mm 
(0536 In.) 0.51 mm IIi L (Ojm) 

=n 
381 mm 
(0.150'n,1 

Low-Profile, Double Row, Right Angle, 8 Position 
See page 25-6 for Ordering Data 

I 
12.22mm 
(0.481 In.) 

I I 

---- ~4S:O~~ ------I 

079 mm 
(0031 in.) 

13.34 mm 
{O 525 in.) 

LL.l.fhr=.....-fLF~=r 

I DIMB } 

2.54 mm 
(0100 In.) 

It;~ ~:;\ ~l ':'T ~~~ o~~/ 
r---::::= 0 0 0 0 

l-ft-- n / 254n:'m 
3,43 mm DIM C (0100 .n.) 
(0.135 In.) DIA 

RECOMMENDED HOLE PATTERN 

J,~~~~)F 
1.02 mm OIA 254 mm 

(0.040 in.) ~ I l (0.100 In,) 

(~~~~~) ~ 0 0 0~ 
I 508 mm 
1-0000 (0.200,,,..) j 
t 0000 t 1 J t 

254 mm 
343mm / 12.83rrym (Ol00jl) 
(0.135In.IDIA (0,505 In) 

ReCOMMENDED HOLE PATTERN 

Panel Mount, Double Row, Straight and Right Angle, 6, 8,12,16 & 20 Positions 
See page 25-6 for Ordering Data 

25-4 Latch-N-LokTM 

Right Angle 

I ,' .... mm (0_734 In_) 

"~DI"L 1O.08mm ! 
(0.397 In.) 

12.62m.." 
(0,497 in,) 

15.16 mm 
(0.59-7In_) 

254 2.54 mm 
(O.'°orr:~)1 ~ (0.100 in,) 

00\\0 0 o~ 
00\\000, 

RECOMMENDED 
HOLE PATTERN 

Panel Ground 

Straight 

, ... mm l I r DI".L (0.734 In.) 

'og."""" 14_35 mm (o,roo m,) 

(0.565 In.) --.J 
L 8L 4.44mm 

2,08 mm (0.175 In.) 
(0,082 In,} 229 mm 

(OO9Om) 
051 mm 

(0.020 in) 

254mm 

2.54 ~m l r<O.l00 In.) 

d3~H 
5.00mm 
(0.200 In.) 

RECOMMENDED 
HOLE PATTERN 
Slandard Ground 
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Receptacles 

Ordering Data 

( Base Number Pin Length 
I I (Dimension L) 

DDDDD-XVV 
~ Color 

Pin Length Key (Dimension L) Color Legend 
Double Row Single Row Dash Color Dash Straight RightAngle RightAngle Number 

Number 
mm in. mm in. mm in. -X01 Light Gray 

OYV 3.30 0.130 5.08 0.200 3.81 0.150 -X02 Off White 

1YV 5.84 0.230 3.30 0.130 2.79 0.110 -X03 Dark Gray 

2YV 8.08 0.318 n/a n/a n/a n/a -X04 Black 
-X05 Slate Gray 
-X07 Silver Gray 

Single Row - Right Angle (4, 6, 8 and 10 Positions) 

Number Dash Dash Dimensions 
of Part Number Number A B C 

Number X Positions (DimL) VV mm in. mm in. mm in. 

4 69273-XYV 21.08 0.830 7.62 0.300 16.00 0.630 
6 78304-XYV See See 26.16 1.030 12.70 0.500 21.08 0.830 
8 69913-XYY 

Pin Length Color 
31.24 1.230 17.78 0.700 26.16 1.030 Key Legend 

10 78305-XYY 36.32 1.430 22.86 0.900 31.24 1.230 

Double Row - Straight (6, 8, 12, 16 and 20 Positions) 

Number, Dash Dash Dimensions 
of Part Number Number A B C 

Number X Positions (DimL) VV mm in. mm in. mm in. 

6 78065-XYY 15.37 0.605 5.08 0.200 11.56 0.455 
12 69694-XYY See See 22.99 0.905 12.70 0.500 19.18 0.755 
16 69904-XYV 

Pin Length Color 
28.07 1.105 17.78 0.700 24.13 0.950 Key Legend 

20 69905-XYV 33.15 1.305 22.86 0.900 29.21 1.150 
8 68290-XYY Pin lengths dimensions and color specifications available upon request 

Double Row - Right Angle (6, 8, 12, 16 and 20 Positions) 

Number Dash Dash Dimensions 
of Part Number Number A B C 

Number X Positions (DimL) VV mm in. mm in. mm in. 

6 78066-XYV 15.37 0.605 5.08 0.200 10.16 0.400 
8 87316-XYY See See 17.90 0.705 7.62 0.300 12.83 0.505 
12 69693-XYV Pin Length Color 22.99 0.905 12.70 0.500 17.78 0.700 
16 69901-XYY Key Legend 28.07 1.105 17.78 0.700 22.86 0.900 
20 69903-XYV 33.15 1.305 22.86 0.900 27.94 1.100 

Low Profile - Double Row - Right Angle (6, 8, 12 and 20 Positions) 

Number Dash Dash Dimensions 
of Part Number Number A B C 

Positions Number X VV in. in. in. (DimL) mm mm mm 

6 78097-XYV 15.37 0.605 5.08 0.200 10.16 0.400 
8 69958-XYV See See 17.90 0.705 7.62 0.300 12.83 0.505 
12 78098-XYY 

Pin Length Color 
22.99 0.905 12.70 0.500 17.78 0.700 Key Legend 

20 79610-XYY 33.15 1.305 22.86 0.900 27.94 1.100 

Panel Mount - Double Row - Straight and Right Angle (6, 8, 12, 16 and 20 Positions) 

Straight RightAngle Dash Dimensions 
Number Number Dash A B C of Number 
Positions Standard Panel Standard Panel X VV 

Ground Ground Ground Ground (DimL) mm in. mm in. mm in. 

( 6 78067 78084 78068 78085 15.37 0.605 24.13 0.950 31.24 1.230 
8 78064 78086 78087 78088 See See 17.91 0.705 26.67 1.050 33.78 1.330 
12 69983 78089 78090 78076 Pin Color 22.99 0.905 31.75 1.250 38.86 1.530 
16 69902 78091 78092 78093 

Length Legend 28.07 1.105 36.83 1.450 43.94 1.730 Key 
20 69906 78094 78095 78096 33.15 1.305 41.91 1.650 49.02 1.930 

Berg Electronics 1-800-237-2374 Latch-N-Lok™ 25-5 



Latch-N-Lok 
Connector Kit 

• Available in single and double row 

• Kits have five components as shown below 

• Plugs, caps, Mini-Latch housing, and shield cans are all UL recognized and CSA approved. 

• PV crimp-to-wire receptacles must be ordered separately. 

Step Mini-Latch Housing 

Shield Can 

Latch-N-LokTM Plug 

25-6 Latch-N-Lok™ Berg Electronics 1-800-237-2374 



Connector Kits 

!I
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I 

If 
II 
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( 
Description 

v- Left Cable Exit f 
C-- DIMW 
~ REF 

L~ 
~OS1 

f '" ill POS11 
,--DIMH 

DI~H II~ 
t ~ c-ffffl1:1 II II II 0 

POS2 J \OS ~ 
~DIMW+ 12 

llllJ, I 

POS6 

Double Row Plug Assembly Single Row Plug Assembly 
Available in right, left or rear exit versions Available in rear exit version only 

Available Dimension H Dimension l Dimension W Ordering Data 
Sizes mm in. mm in. mm in. 

r-~1~X~4 __ -+ ___ 7~.~62 __ ~~_0~.~30~0~-+ __ ~3~6~.5~0 __ 1-__ 1~.~43~7 __ -+ __ ~n/~a __ ~ ____ n~/a~~ Example 
1 x 6 7.62 0.300 36.50 1.437 nla nla 91486-541 - is a 2 x 4 rear 
1 x 8 7.62 0.300 36.50 1.437 nla nla exit plug in black with a 

1 x 10 7.62 0.300 36.50 1.437 nla nla cable exit hole size of 
2 x 3 17.91 0.705 32.18 1.267 14.22 0.560 5.59 mm (0.220 in.) 
2 x 4 17.91 0.705 32.18 1.267 16.76 0.660 diameter (4.83 mm 
2 x 6 18.67 0.735 34.67 1.365 21.84 0.860 (0.190 in.) to 5.46 mm 
2 x 8 18.67 0.735 34.67 1.365 26.92 1.060 (0.215 in.) cable range). 

2 x 10 18.67 0.735 34.67 1.365 32.00 1.260 

v Wire Size 1 r----- Z Cable Exit Style 
Latch Guard 0 No Exit 

8 

(PVTM receptacle 9 1 4 V W - X Y Z 1 Rear Exit 
not included) 

6 

PVTM I I 2 Right Exit 
receptacles not 3 Left Exit i ncl u ded L---______ "----______ -'--__ ~ _ _'_ __ _'_ ____ __' 

L-------W----~---'C:.~S:..:::iz-=e-=-=----' _________ ----' ____ V Color Plug and Cap 

1 
Configuration 1 L· ht G 

1 x 4 Ig ray 
2 1 6 2 Off-White 
3 1 ~ 8 3 Dark Gray 

4 1 x 10 4 Black 
5 2 x 3 5 Slate Gray 
6 2 x 4 7 Silver Gray 

7 2 x 6 

8 2 x8 
9 2 x 10 

Sizes Sizes Sizes 
x 2x3 and 2x4 Cable 0.0. 2x6, 2x8 and 2x10 Cable 0.0. 1x4, 1x6, 1x8, 1x10 Cable 0.0. 

mm in. to mm in mm in. to mm in mm in. to mm in 
o 1.02 0.040 to 1.65 0.065 3.68 0.145 to 4.19 0.165 1.14 0.045 to 1.91 0.075 

1.78 0.070 to 2.41 0.095 4.32 0.170 to 4.95 0.195 2.03 0.080 to 2.41 0.095 
2 2.54 0.100 to 3.18 0.125 5.08 0.200 to 5.72 0.225 2.54 0.100 to 2.92 0.115 

( 
0.135 
0.155 
0.175 

3 3.30 0.255 3.05 0.120 to 3.43 0.130 to 3.94 0.155 5.84 0.230 to 6.48 
4.06 0.160 to 0.185 6.60 0.260 to 7.24 0.285 3.56 0.140 to 3.94 4 4.70 

0.160 5 4.83 0.190 to 5.46 0.215 7.37 0.290 to 8.00 0.315 4.06 to 4.45 
6 5.59 0.220 to 6.22 0.245 N/A 4.57 0.180 to 4.95 0.195 
7 6.35 0.250 to 6.99 0.275 N/A N/A 
8 No Exit Hole No Exit Hole N/A 

Berg Electronics 1-800-237-2374 Latch-N-Lok™ 25-7 



Berg's Modular Jack Families 

Major Features and Benefits 
Leaded Jacks 
• Manufactured by Berg since early 1970's 
• Drawn wire contacts 
• GXpM plating 
• UL and CSA approved 
• Multiple styles 
• Worldwide supplier 
• FCC compliant - Part 68, subpart F 

PCB Jacks 
• Drawn wire contacts 
• GXpM plating 
• UL and CSA approved 
• Multiple size and configurations 
• Customized designs available 
• Available with snap and/or diamond shaped mounting pegs 
• Special packaging for robotic assembly available 
• Worldwide supplier 
• FCC compliant - Part 68, subpart F 

Gang Jacks 
• Drawn wire contacts 
• GXpM plating 
• UL and CSA approval pending 
• FCC compliant - Part 68, subpart F 
• 1 through 12 ports available 
• Available with snap and/or diamond shaped mounting pegs 
• Customized designs available 
• Worldwide supplier 

27-0 Modular Jack Connectors Berg Electronics 1-800-237-2374 
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Modular Jack Connectors 
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Networking 
Interconnection Systems 
2.54 x 2.54 mm (0.100 x 0.100 in.) 
Centerlines (Staggered) 

PCB Gang Jack 

Features • Press-fit peg design eliminates hot and 
cold staking. Specifications 

• Available in shielded and unshielded 
versions. 

• Meets industry standard jack-to-board 
footprint. 

FCC part 68, subpart F UL Standard 
1863 

Options 
• Components are designed and 

packaged for robotic placement, 
ensuring true positioning of the legs 
and contact wires. 

• Through-mount, solder-to-board 
configuration. 

• Contact wire plating is also available in 
0.76 11m (30 Ilin.) or 1.27 11m (50 Ilin.) 
gold. 

Approvals and 
Certifications 

en. File no. E82037 
.~ 

• Available in 1 through 12 ports. 

• GXTTM (palladium-nickel alloy with 
gold flash), a Berg Electronics gold 
equivalent plating, ensures high cycle 
life and excellent solderability. 

• Custom configuration available on 
request. 

Mating Data 
((!. File no. LR46923 

• Selective loading is available. Mates with modular plugs conforming 
to FCC part 68, subpart F. 

Technical Data 
Materials 

• Housing 
• Material...................... Thermoplastic resin 

(UL 94 V-D) 
• Color ..................................... Black 

• Contact spring. . . . . . . . . . . . . . . . . . . . .. Phosphor-bronze 
(alloy 510 per ASTM B-159), 

0.46 mm (0.018 in.) diameter 
• Shield ................................. Copper Alloy 

with bright tin finish 

Plating 

• Contact spri ng 
• Finish ..................... 0.76 11m (30 Ilin.) GXTTM 

, or 0.76 11m (30 Ilin.) gold 
or 1.27 11m (50 Ilin.) gold 

Customer Support Materials 
Description Order No. 

Customer Product Drawings. . . . . . . . . . . . . .. By Part No. 
Product Specifications ....... BUS 12-018 & BUS 12-068 

27-2 Modular Jack Connectors 

Electrical Performance 

• Insulation resistance. . . . . . . . . . . . . . . . . . . .. 500 Mn min 
• Withstanding voltage ............. 1000 volts rms, 60 Hz 
• Current rating. . . . . . . . . . . . . . . . . . . . . . . . . .. 2.0 amp dc 
• Contact resistance ........................ 20 mn max 

Mechanical Performance 

• Maximum total mating force 
• 8-wire lead ......................... 20.0 N (4.5 Ibf) 

• Retention force ..................... 22.5 N (5 Ibf) min 
between jack and plug 

• Durability (mating cycles) ......................... 500 

Packaging 

• Tubes 

Description Order No. 

Product Samples ....................... Upon request 

Berg Electronics 1-800-237-2374 



Networking Interconnection Systems 

Description 
Horizontal Shielded and Unshielded PCB Gang Jacks 

8 Port, 8 Position Shown 
8 Port Shielded, Diamond Peg Version 

Note: 8 through 12 port 
versions have a center peg. 

PIN: 94710-X08 
RIA 8-POS. GANG JACK 

SHIELDED 
lYP +8.89 [0.350J 

13.97 [0.550] 1 13.97 [0.550] r 
1ll.89 [0.035] \- 1.27 [0.050] 

TYP TYP 

o 0 0 0 0 0 0 0 0 0++ 0 0 0)1 0 0 0 0 + 0 0 0 0 0 0 0 

+0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 LO 0 0 000 0 0 0 0 0+ --r 
1 (H25 [0128J _ I 
DI~~ 2x H5SX[0063J $,-+-I-{ "L--~ 
'-J~ 1.270 [0.050J 5451 [2150J ~ ,\35:~:~5~~350J 

11--------------- 109.22 [4300) -------- ., 9~/0 075) 

8 Port Shielded, Snap Peg Version 
r--------114BO [4$7]----------j 

Note: 8 through 12 port 
versions have a center peg. 

1.27[0050] 

-----'09n [4300]--------< 

13.97 [0.550] 13.97 [0.550] r I lYP 

I 

r889 [0350) 

¢.~p[O.035] '\ 1 r_ ' ~p[O 050) 

4- 0 0 0 0 0 0 0 0 0 0 + + 0 0 0Ji 0 0 0 0 -+ -"O-O:-:CO-O=---t-:OC-C:-O O~ 0 0 0+ ----. 

+0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 co 0 0 0 0 0 0 +0 0+ 0 0 0+ ' 

1 t 03.25 [0.1281 Ll"l ~ 2X ., 6SX[0063) '+" +-+ __ -L 

DIM A ~ 'L6 8890 [0350) 

'-J~ 1.27 [0.050) 5461 [2150J I \.350 [0.250) 

2.7f;p[0110J I 109.22 [4.300) H9gX[0075J 

Ordering Data 

DDDDD-XYZM 
This digit specifies plating T L--.- These digits specify Number 

_______ -.J of Ports (01 through 12) 

Part Number 
94710 - XYZM 
94711 - XYZM 
94910 - XYZM 
94911- XYZM 

Berg Electronics 1-800-237-2374 

Plating 
OYZ - 0.76 ~m (30 ~in.) GTXTM 
3YZ - 0.76 ~m (30 ~in.) 30 Gold 

Peg Type "A" Dim. 
Diamond 3.68 mm (0.145 in.) 
Diamond N/A 

Snap 4.57 mm (0.180 in.) 
Sna N/A 

Shielded 
Yes 
No 
Yes 
No 

Modular Jack Connectors 27-3 



Networking 
Interconnection Systems 
2.~4 x2.S4mm (0.100 x.0.100in.) 
Centerlines(Staggered) 

Filtered Modular Jack 

Features Options 

• 1 to 2 ports. 

Specifications 

• FCC, Section 15, part 68 • Inductive filtering for improved signal 
integrity. • GXT'M or gold plating. • Bell Core 

• Industry standard pin out 
configuration for drop-in replacement 
into existing PCB footprint patterns. 

• Shielded or unshielded. • EIA/TIA 568, TSB 31, 40 

• Diamond peg or snap peg. 

• round, drawn wire contact provides 
highly reliable interface with plug. Mating Data 

Approvals and 
Certifications 

• FCC approved GXT'M plating is 
available as an alternative to gold. • RJ-45 modular plug cable. 

• RJ-45 style. 

Technical Data 
Materials 

• Housing 
~ Material ...................... Thermoplastic resin 

(UL 94 V-Oj 
~ Color ..................................... Black 

• Contact................................ Copper alloy 
• Shield ........................... Plated copper Alloy 

Plating 

• Contact ....................... 0.76 IJm (30 lJin.) GXTTM 
or 0.38 IJm (15 lJin.) gold 
or 0.76 IJm (30 lJin.) gold 
or 1.271Jm (50 lJin.) gold 

Electrical Performance 

• Contact resistance ....................... 20 mn max 

Customer Support Materials 
Description Order No. 

Customer Product Drawings. . . . . . . . . . . . . .. By Part No. 
Product Specifications .................... GES-12-083 

27-4 Modular Jack Connectors 

• Impedance 

en File no. E82037 
.~ 

~. File no. LR46923 

• At 10 MHz .................................. 25n 
~ At 100 MHz. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 148n 
~ At 500 MHz ................................ 170n 

Mechanical Performance 

• Retention force between jack and plug ...... 22.5 N (5Ibf) 
minimum 

• Durability ................................ 250 cycles 

Packaging 

• Tubes 

Description Order No. 

Product Sampl.es ....................... Upon request 

Berg Electronics 1-800-237-2374 



( 

1.02mm 

(O'~~pln.) r-..j.j.....,..,.,-c'----, 

VIEW A 

13.00 mm 20.60 mm 

(0.512 In.) 1(0.811In.)1 I~~!~ 

-------DIMD----
S.26mm 

(0.325 In.) 
REF 

(~:~:~ 
"-------DlMA-------i 

IIlO.89mm 
(0.035 In.) 

lYP 

.lll'3.25mm 
(0.128 In.) 

lI.a9mm 
(0.350 In.) 

8 PORTS & ABOVE 
3 PLACES 

BELOW 8 PORTS 
2 PLACES 

i----------DIMD--------i 

RECOMMENDED PC BOARD LAYOUT 

Base number indicates shielding 
and locating peg type 

This digit specifies plating 

These digits specify number of ports 

Base Shielded Number 
95670 
95672 
95671 
95673 

0.76 ~m (3D ~in.1 GXT'M 

0.38 ~m (15 ~in.) gold 

Product Number 

95670 & 95672-X01 
95670 & 95672-X02-AB 

Berg Electronics '-800-237-2374 

Yes 
Yes 
No 
No 

OOOOO-XVV-A B 

--------------,I J J L~ 

-ovv 
-1YV 

Peg 

Diamond 
Snap 

Diamond 
Snap 

0.76 ~m (30 ~in.) gold 
1.27 ~m (50 ~in.) gold 

Networking Interconnection 
Systems 

Description 
Filtered Modular Jacks 

Unshielded version shown 

NOTE: Contact your Berg Electronics 
representative for availability of rear 
shield ground leg options 1 through 4 
referenced in Ordering Data below. 

Ordering Data 
Specifies rear shield ground leg 
configuration (2 to 12 ports only) 
0= Standard ground legs 
1 = 1 standard ground leg 
2 = All ground legs 
3 = No ground legs 
4 = Every other ground leg 

Specifies front shield ground tab 
configuration (2 to 12 ports only) 
0= Standard ground tabs 
1 = No ground tabs 

·3YV 
·5YV 

Plating 

Modular Jack Connectors 27-5 



Networking 
Interconnection Systems 
2.54 x 2.54 mm (0.100 x 0.100 in.) 
Centerlines (Staggered) 

Category 5 Modular Jack 

Features Options 

• 100 MHz bandwidth performance. • 1 to 2 ports. 

Specifications 

• FCC, Section 15, part 68 

• Industry standard pin out 
configuration for drop-in replacement 
into existing PCB footprint patterns. 

• GXFM or gold plating. • Bell Core 

• Shielded or unshielded. • EIA/TIA 568, TSB 31, 40 

• Diamond peg or snap peg. 
• Round, drawn wire contact provides 

highly reliable interface with plug. 
Mating Data 

Approvals and 
Certifications • FCC approved GXFM plating is 

available as an alternative to gold. 

• RJ-45 style. 
• RJ-45 modular plug cable. WS' File no. E82037 

e~ 

Technical Data 
Material 

• Housing 
~ Material ...................... Thermoplastic resin 

(UL 94 V-Oj 
~ Color ..................................... Black 

• Contact ................................ Copper alloy 
• Shield ........................... Plated copper Alloy 

Plating 

• Contact. ...................... 0.76 ~m (30 ~in.) GXFM 
or 0.38 ~m (15 ~in.) gold 
or 0.76 ~m (30 ~in.) gold 
or 1.27 ~m (50 ~in.) gold 

Electrical Performance 

• Attenuation at 100 MHz ................ " 0.13 db max. 

Customer Support Materials 
Description Order No. 

Customer Product Drawings. . . . . . . . . . . . . .. By Part No. 
Product Specifications .................... GES-12-083 

27-6 Modular Jack Connectors 

~. File no. LR46923 

• Return loss at 100 MHz ..................... 19 db min. 
• Near end crosstalk 

~ 1-100 MHz meets EIA/TIA 568A 

Mechanical Performance 

• Retention force between jack and plug .... " 22.5 N (5 Ibf) 
minimum 

• Durability ................................ 250 cycles 

Packaging 

• Tubes 

Description Order No. 

Product Samples ....................... Upon request 

Berg Electronics 1-800-237·2374 



:f 

VIEW A 

2.54mm ." (0.100 In.) 13.00 mm 20.60 mm 
REF (0.512 In.) 1(0.811In.)1 

(~~~:)+ ~OIMC---t=1 
TV. 

DlMB I I 
!--------DIMD--------/ 

1--------DlMA-------I 

8.2.6mm 
(0.325 In.) 

REF 

(~~Q 

1110.89 mm 
(0.035 In.) 

TV. 

,ff3.25 mm 
(0.128 In.) 

a PORTS & ABOVE 
3 PLACES 

BELOW 8 PORTS 
2 PLACES 

!----------OIMD--------'".....--/ 

RECOMMENDED PC BOARD LAYOUT 

DDDDD-XVV-A B 

Base number indicates shielding _____ I ___ JJ L-
and locating peg type _ 

This digit specifies plating 

These digits specify number of ports 

Base Shielded Number 
95676 
95678 
95677 
95679 

0.76 ~m (3D ~in.1 GKPM 
0.38 ~m (15 ~in.1 gold 

Product Number 

95676 & 95678-X01 
95676 & 95678-X02-AB 

Berg Electronics '-800-237-2374 

Number 
of Ports 

1 

2 

Yes 
Yes 
No 
No 

15.74 
30.98 

·oyy 
-1YV 

Peg 

Diamond 
Snap 

Diamond 
Snap 

0.620 
1.220 

N/A 
13.97 

0.76 ~m (3D ~in.1 gold 
1.27 ~m (50 ~in.1 gold 

N/A 
0.550 

Networking Interconnection 
Systems 

Description 
Category 5 Modular Jack 

Unshielded version shown 

NOTE: Contact your Berg Electronics 
representative for availability of rear 
shield ground leg options 1 through 4 
referenced in Ordering Data below. 

Ordering Data 

Specifies rear shield ground leg 
configuration (2 to 12 ports only) 
0; Standard ground legs 
1 ; 1 standard ground leg 
2; All ground legs 
3; No ground legs 
4; Every other ground leg 

Specifies front shield ground tab 
configuration (2 to 12 ports only) 
0; Standard ground tabs 
1 ; No ground tabs 

-3YV 
-5YV 

Plating 

5.72 
12.70 

0.225 
0.500 

11.43 
25.40 

0.450 
1.000 

Modular Jack Connectors 27-7 



Telephone 
Interconnection Systems 

PCB Modular Jacks 

Features • Meets industry standard jack-to-board 
footprints. Specifications 

Options 
FCC part 68, subpart F 
UL Standard 1863 

• Components are designed and 
packaged for robotic placement, 
ensuring true positioning of the legs 
and contact wires. 

• Through-mount, solder-to-board 
configuration. 

• Contact wire plating is also available in 
0.76 IJm (30 IJin.) or 1.27 IJm (50 IJin.) 
gold. 

Approvals and 
Certifications 

• 4-, 6-, and 8-position receptacles are 
available in both horizontal and 
vertical entry styles. 

• IR reflow compatible housings 
available. 

Mating Data 

8., File no. E82037 .'7U 

<fie File no. LR46923 

• GXTTM (palladium-nickel alloy with 
gold flash), a Berg Electronics gold 
equivalent plating, ensures high cycle 
life and excellent solderability. 

• Selective loading is available. 
Mates with modular plugs conforming 
to FCC part 68, subpart F. 

• Press-fit peg design eliminates hot and 
cold staking. 

Technical Data 
Materials 

• Housing 
~ Material...................... Thermoplastic resin 

(UL 94 V-OJ 
~ Color .............................. Gray or Black 

• Contact spring ...................... Phosphor-bronze 

Plating 

• Contact spring 

(alloy 510 per ASTM B-159), 
0.46 mm (0.018 in.) diameter 

~ Finish ..................... 0.76 IJm (30 IJin.) GXTTM 
or 0.76 IJm (30 IJin.) gold 
or 1.27 IJm (50 IJin.) gold 

Electrical Performance 

• Insulation resistance ...................... 500 Mn min 
• Withstanding voltage ............. 1000 volts rms, 60 Hz 
• Current rating ............................ 2.0 amp dc 
• Contact resistance .... ". . . . . . . . . . . . . . . . . .. 20 mn max 

Customer Support Materials 
Description Order No. 

Customer Product Drawings ............... By Part No. 
Product Specifications .................... BUS 12-068 

27-8 Modular Jack Connectors 

Mechanical Performance 

• Maximum total mating force 
~ 4-wire lead ......................... 20.0 N (4.5 Ibf) 
~ 6-wire lead ......................... 20.0 N (4.5 Ibf) 
~ 8-wire lead ......................... 20.0 N (4.5 Ibf) 

• Retention force ..................... 22.5 N (5 Ibf) min 
between jack and plug 

• Durability (mating cycles) ......................... 250 

Packaging (package type depends on part number) 

• Tubes 
• Trays 

Description Order No. 

Product Samples ....................... Upon request 

Berg Electronics 1-800-237-2374 



(0.010 in.) 

J:J;~~~~1 
L d' 
y---- , 

1.78mm 
(O.07Oln.) 

Number of 
Positions 

4 

15.75mm 

Number of 
Positions 

6 
6 
6 

~ 
1.78mm 

(0.070 In.) 

Number of 
Positions 

8 
8 

Berg Electronics 1-800-237-2374 

Number of 
Wires 

3.18mm ± 0.51 mm _ 
(O.125mm ± 0.020 in.) 

4 

I'~=r 
lS.88mm 

(o'"r·') ~:S=:~~~ 
SECT10N x-x ~ 1O.16mm_1 

(0.400 in.) 

Number of 
Wires Configuration 

6 
4 
2 

3.16 mm ± 0.51 mm_ 
(0.125 In. ± 0.020 in.) 

T-'~~ 
15.B8mm 

(OJ'.) t====---£:]" 

SECTION x-x 

Number of 
Wires 

8 
8 

Vertical 
Vertical 
Vertical 

Keyed 

No 
Yes 

Telephone Interconnection Systems 

Description 
4-Position Vertical PCB Jacks 

Height: 15.62/0.615 

Ordering Data 

Configuration Part Number 

Vertical 

Part Number 

69254-001 
69254-002 
69254-003 

69253-001 

Description 
6-Position Vertical PCB Jacks 

Height: 15.62/0.615 

3.25 ~m ::t 0.08 ~m D1A. TYP. 2 
I 1/<o.128ln.:to.OO3tn.) 

I Ej1--El)-
sJmm 6.35mm . O.76mm ± O.08~m 
(0:350 in.) (0.250 In.) (O·03OD~: ~~~ In.) 

10.16mm_ 
(0.400 in.) 

1.27mm 
(O.OSOin.) 

Ordering Data 

Notes 

Positions 1 and 6 unloaded. 
Positions 1 2 5 and 6 unloaded 

Description 
8-Position Vertical PCB Jacks 

Height: 15.62/0.615 

Ordering Data 
Configuration Part Number 

Vertical 69255-001 
Vertical 69255-002 

Modular Jack Connectors 27-9 
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Telephone Interconnection Systems 

Description 
4-Position Horizontal PCB Jacks 
Height: 14.99/0.590 

SECTION x-x 

Ordering Data 

! 
11.18mm 
(0.440 In.) 

J 

Number of Positions Number of Wires 
4 

Description 
6-Position Horizontal PCB Jacks 
Height: 14.99/0.590 

SECTION x-x 

"L~l\ (O~ Ii 
,.r;:-

(0.040 in.) 3,18mm 1 O.03mm 

(0,125In. '" 0.010 in.) 

Ordering Data 
Number of 
Positions 

6 
6 

Description 

Number of 
Wires 

6 
4 

8-Position Horizontal PCB Jacks 
Height: 14.99/0.590 

Ordering Data 
Number of 
Positions 

8 
8 

27-10 Modular Jack Connectors 

SECTlONX·X 

Number of 
Wires 

8 
8 

4 

Configuration 

Horizontal 
Horizontal 

1 
15,24 mm 11.43mm 
(O,BOOin.) (0.450 irl.) 

Keyed 

No 
Yes 

Configuration 
Horizontal 

Part Number 

68898-001 
68898-002 

3.25mm :t O.Demm 
(0.12810. z 0.00310.) 

OIA. TYP. 2 

O.76mm ± O.08mm 
(O.O3O in. ± 0.003 in.) 

OlA. TYP.4 

Part Number 
68897-001 

rEDGEOFBOARD 

3.25mm.!; Q,DBmm 

~ 
(0.126 In. :t o.DOOin.I DIA TYP 2 

+ )0.76 mm ± 0.08 mm 
+ ~(O'OJOjn.:!:O.OO3In.) 

OIA TYP 6 

+++/ 
++ 

_~ wmm 
1.91 mm _ II--- (0.050 in.) 

(0.075 in.) 

Notes 

Positions 1 and 6 unloaded. 

3.25 mm ± 0.08 mrn 
(0.128 in. :';: 0,003 in.) 

OIA TYP 2 
O.7Smm ± O.08mm 
(0.030 in. :!: 0.003 in.) 

DIA TYP 8 

Configu'ration Part Number 

Horizontal 68899-001 
Horizontal 68899-002 

Berg Electronics 1-800-237·2374 



I , 

03.25 [0.12B) 
2X I 

+
! 0076 [0 030) 

4X 

-,-_-\-_ ~ ~OO) 

B.IB [0.322) 

BOARD EDGE 

I .27 [0.050) 
3X NON-ACCUMLATED 

1.90 [0.075) 

7.62 [0.300) --I~--j 

Number of 
Positions 

4 

4 

Number of 
Wires 

4 

2 

H
~00'76[0'030) 

6X 

-r---'t- + + + ~OO[ 

1.27 [0.050) ---H lJL 
5X NON-ACCUMLATED 

1.91 [0.075) 

10.16 [0.400) -+-----1 

Number of 
Positions 

6 
6 
6 

«13.25 [0.128] 
2X 

6.35 

1.27 [0.050) 
7X NON-ACCUMLATED 

Number of 
Wires 

6 
4 
2 

! «10.76 [0.030] 
8X 

• •• -----*--T · ]~ 2'?'OO] 

--IT'- ' 27 [0.0501 

11.43 [0.450]~ . 

Telephone Interconnection Systems 

Description 
4-Position, Low Profile Horizontal PCB Jacks 

Height: 11.50/0.452 

Ordering Data 
Configuration Part Number 

Horizontal 87180-X44 
Horizontal 87180-X42 

Description 
6-Position, Low Profile Horizontal PCB Jacks 

Height: 11.50/0.452 

Ordering Data 
Configuration Part Number 

Horizontal 87180-X66 
Horizontal 87180-X64 
Horizontal 87180-X62 

Description 
8-Position, Low Profile Horizontal PCB Jacks 

Height: 11.50/0.452 

Ordering Data 
Number of 
Positions Number of Configuration Part Number __ ~W~i~re~s~ _________ ~________ _ ___________ +-____________________ ~ 

8 8 Horizontal 87180-X88 
8 6 Horizontal 87180-X86 
8 4 Horizontal 87180-X84 

Berg E[ectronics 1-800-237-2374 Modular Jack Connectors 27-11 



Telephone Interconnection Systems 

Type 

616 

18.S4mm 
(0.730 in.) 

4 2 

Number of 
Positions 

4 

5 3 1 

Number of 
Wires 

4 

20.96 mm 
(0.825 in.) 

2.S4mm 
(0.100 in.) 

0-=4 

I tjfl 572mm 

--l.-..--.i.-- (0.225 in.) 

Part Number 

66010-001 

2.S4mm 
(0.100 in.) 

Description 
PCB Jacks - 616 Type 

(~:~~~~)t--+--+---+- (~:~;~~) 

(~:~~3~~) DIA 
15.88 mm 
(O.62S in.) 

RECOMMENDED HOLE PATIERN 

Ordering Data 

Description 
PCB Jacks - 623 Type 

1.02mm 
2.54 mm (0.040 in.) 
(0.100 in.) 

15.B8 mm 
(0.625 in.) 

RECOMMENDED HOLE PATTERN 

Ordering Data 

Type Number of Number of Part Notes Positions Wires Number 
623 6 4 66011-001 Positions 1 and 6 unloaded. 
623 6 6 66011-002 

27-12 Modular Jack Connectors Berg Electronics 1-800-237-2~74 



( 
Description 
PCB Jacks 
Low Profile, 4 to 6 Positions 

Ordering Data 

12.20 mm 
(0.480 in.) 

6 4 

9.86 mm 
(0.388 in.) 

Number of 
Positions 

A 1 83396-0667 

Description 
PCB Jacks---641 and 647 Type 
Low Profile, 8 Positions 

4 
6 
6 

12.20 mm 

,

10.4BOln.1 r-----l ~~~o7n") 
7.80mm I I 

(0.308 in.) -. 

:,' ":~!t ll':' 
6.00 ~m (O.13B in.) 

(O.236m.) 

Number of Part 
Wires Number 

4 67969-001 
4 67968-001 

6 67968-002 

Telephone Interconnection Systems 

RECOMMENDED HOLE PATTERN 

Notes 

Positions 1 and 6 unloaded. 

1.02 mm 
(0.040 in.) (g:6~g;~) OIA 15.88 mm 

riO 625 in Il 

flL_ 
(O.093 in.) DIA 

2.54 mm 
(0.100 in.) 

1--l'-.1-' m-mH- (6:~~2~~) 
(0.280 in.) 5.46 mm 

(0.215 in.) 

8 6 4 2 

Ordering Data 

Type Number of 
Positions 

641 8 
647 8 

Customer Support Materials 
Description Order No. 

Customer Product Drawings. . . . . . . . . . . . .. By Part No. 
Product Specifications ................... BUS 12-018 

Berg Electronics 1-800-237-2374 

Number of Wires 

8 
8 

Description 

Product Samples 

15.88 rnm 
(0.625 in.) 

RECOMMENDED HOLE PAITERN A183396·0161 

Keyed Part Number 

No 66175-001 
Yes 66476-001 

Order No. 

Upon request 

Moduiar Jd(;K Connectors 27-13 



Telephone 
Interconnection Systems 

Leaded Modular Jacks 

Features Options Specifications 

• A wide range of hand-set cord and line 
cord connectors meets most telephone 
interconnection requirements. 

• Contact wire plating is 0.761Jm (30 
lJin.) gold. 

• Contact wire is also available in 0.76 
IJm (30 lJin.) GXpM plating (palladium­
nickel alloy with gold flash) or 1.27 IJm 
(50 lJin.) gold. 

FCC part 68, subpart F UL Standard 
1863 

Approvals and 
Certifications • Insulated wires are available in various 

lead lengths and color-coding schemes. 
Mating Data 

• Available in a variety of wire 
terminations, including spade 
terminals; cut wire; cut and stripped 
wire; and cut, stripped, and tinned 
wire. 

Mates with modular plugs conforming 
to FCC part 68, subpart F. 

elL, File no. E66906 .7Y 

Technical Data 
Materials 

• Housing 
~ Standard material ............. ABS resin (UL 94 V-Oj 
~ Optional material ......... Polycarbonate (UL 94 V-Oj 

or Polycarbonate ABS-blend/65C rating 
~ Color.................. Medium gray (other colors 

available upon request) 
• Contact spring ...................... Phosphor-bronze, 

0.46 mm (0.018 in.) diameter wire 
• Spade ....................................... Brass 

• Wire 
~ Conductor style A ............... Tinned copper wire 
~ Conductor style B ..................... Copper wire 

top-coated with ti n 
~ Insulation ................................... PVC 
~ Color ........ Wire color coding other than indicated 

is available upon request. 

Mechanical Performance 

• Insertion force 
~ 4-wire lead .......................... 5.0 N (1.1Ibf) 
~ 6-wire lead .......................... 7.5 N (1.7 Ibf) 
~ 8-wire lead .......................... 9.0 N (2.0 Ibf) 

• Retention force. . . . . . . . . . . . . . . . . . . .. 22.5 N (5 Ibf) min 
between jack and plug 

• Crimp tensile strength. . . . . . . . . . . . . . . . ... 22.5 N (5 Ibf) 
• Durability (mating cycles) ........................ 250 

Plating 

• Contact wire 
~ Underplate ................ 2.541Jm (100 lJin.) nickel 
~ Finish ....................... 0.76 IJm (30 lJin.) gold 

• Spade 
~ Style S ......... 2.50--7.50 IJm (100--300 lJin.) tin-lead 
.. StyJeR................................ Unplated 

27-14 Modular Jack Connectors 
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Electrical Performance 

• Insulation resistance. . . . . . . . . . . . . . . . . . . . .. 10 MQ min 
• Withstanding voltage. . . . . . . . . . .. 1000 V rms (sea level) 
• Current rating . . . . . . . . . . . . . . . . . . . . . . . . . .. 2.0 amp dc 
• Contact resistance. . . . . . . . . . . . .. 20 mQ max per contact 

Spade Configurations 

StyleS 

A183396-0111 

StyieR 

Other wire contacts are available upon request. 

Wire Dimensions 

• Size .............................. AWG 27, 7 strands 
• Dimension L 

Packaging 

• Cartons 

Berg Electronics 1-800-237-2374 
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Spade style S 

6 
blue 

1 
yellow 

Type 

52384 
52386 

Dimension L = 177.80 mm (7.000 in.) 

Berg Electronics 1-800-237-2374 

, -. 
• "k 

Type 

623 D4 
623 D6 

Telephone Interconnection Systems 

Description 
Leaded Jacks - Line Cord Connectors 523 Type 

11.18mm 
(0.440 in.) 

! 

Spade style S Dimension L = 234.95 mm (9.250 in.) 

Ordering Data 

Number of Number of Pilrt Notes Positions Wires Number 
6 4 66018-001 Positions 5 and 6 unloaded. 
6 6 66018-002 

Description 
Leaded Jacks - Line Cord Connectors 623 D Type 

Ordering Data 

Number of Number of Part Notes Positions Wires Number 
6 4 65898-006 Positions 5 and 6 unloaded. 
6 6 65898-007 

Modular Jack Connectors 27-15 



Telephone Interconnection· Systems 

Description 
Leaded Jacks -Line Cord Connectors 623 K Type 

=i=' 1 

5.. yellow wh'e 
6 

4 blue 

block 

o 
2 

Q, .... 

D 1o.16mm 
(0.400 In.) 

~~ 
11.43mm 

, (0.450 in.) 

1 

Spade style S Dimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Type Number of Number of Part 
Positions Wires Number 

l r .. 69mm 10.350"'.) 

~ lillIF 681 18.29mm 

(0:26870\ . 10'L 

t~'2'32mm 13.12mml I 
(0.485 in.) (0.540 in.) ~ 

14.86mm 
(0.585 In.) 

Notes 

623 K4 6 4 66521-001 Positions 5 and 6 unloaded. 
623 K6 6 6 

Description 
Leaded Jacks - Line Cord Connectors 
623 PType 

5 
white 

4 ,.". 

66521-002 

13.82mm 
(0.544 in.) 

9.86mm 
(O.388m.) 

Spade style S Dimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Type 

623 P4 
623 P6 

Number of 
Positions 

6 
6 

27-16 Modular Jack.Connectors 

Number of 
Wires 

4 
6 

Part 
Number 

65903-001 
65903-002 

Notes 

Positions 5 and 6 unloaded. 

Ir~ 21.34mm IO[ 
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B 
gray 

A 183396·0675 
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Type 

623T4 
623T6 

Telephone Interconnection Systems 

Description 
Leaded Jacks - Line Cord Connectors 623 T Type 

i,s.3Bmm1 

11
0

_ .. ' T~ 
6'B~20.57mm 
(O.2~(o'Bl0'n.) 

L ~:;,:,~ ,::.~, U ~L'=".::,~~= 

Spade style S Dimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Number of Number of Part Notes Positions Wires Number 
6 4 65904-001 Positions 5 and 6 unloaded. 
6 6 65904-002 

Description 
Leaded Jacks - Line Cord Connectors 641 Wand 647 W Type 

(0.630 in.) r,s.oomm1 

Spade style S Dimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Type Number of Number of Keyed Part 
Positions Wires Number 

641 W8 8 8 No 66174-001 
647W8 8 8 Yes 66467-001 

Modular Jack Connectors 27-17 



Telephone Interconnection Systems 

Description 
Leaded Jacks -Line Cord Connectors 652 Type 

Housing color: Black 

Ordering Data 

Type 

652 
652 

Description 

Number of 
Positions 

6 
6 

Number of 
Wires 

4 

6 

L~ade~ Jacks - Handset Cord Connectors 
616.~ Type 

3 
white 1 

black 

Part 
Number 

69972-003 
69972-004 

n 10.16mm 
(00400 in.) 

4 
red 2 

green 

~ 
Spad~ style S Dimension L = 177.80 mm (7.000 in.) 

Qrdering Data 

Type 

61684 

Number of 
Positions 

4 

27-18 Modular Jack Connectors 

Number of 
Wires 

4 

Part 
Number 

65900-001 

Notes 

Positions 5 and 6 unloaded. 
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3 
white 

4 
md 

ra! 
d 00 
o 

1 
black 

2 
green 

1 
black 

2 
green 

Telephone Interconnection Systems 

Description 
Leaded Jacks· Handset Cord Connectors 616 C Type 

Spade style S Dimension L = 177.S0 mm (7.000 in.) 

Type 

616 C4 

Number of 
Positions 

4 

Number of 
Wires 

4 

Ordering Data 

Part 
Number 
65901-001 

Description 
Leaded Jacks· Handset Cord Connectors 616 D Type 

141494mmJ 

~
10.588".) t----.---t _~ 

6.81 mm 26.80 mm i 
(0.268 in.) (1.055 in.) 

20.80 mm 
(O.819in.) 

J L 7.82mm 
10.308 ".) 

Spade style S Dimension L = 203.20 mm (S.OOO in.) 

Type 

616 D4 

Number of 
Positions 

4 

Ordering Data 

Number of 
Wires 

4 

Part 
Number 

65899-007 

Modular Jack Connectors 27-19 



Telephone Interconnection Systems 

Description 
Leaded Jacks - Handset Cord Connectors 
616 P Type 

3 
white 

4 
red 

, 
black 

green 

n 10.16mm 
(0.400 In.) 

~ 
L'245mmJ 

(0.490 in.) 

irl[f 21.34mm (o·L 
L'240mmJ 

(0,488 in.) 

Spade style SDimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Type 

616 P4 

Description 

Number of 
Positions 

4 

Number of 
Wires 

4 

Part 
Number 

65902-001 

Leaded Jacks - Handset Cord Connectors 
616 TType 

3 
white 

4 
red 2 

green 

10.16mm 

(0.4ooin·'n~ 

~ (~::~~~Ir ren 
---""T 17.32 mm 

T 20.88 mm 6.81 mm (0.682 in.). . . (OBC ................. -...." (0.288in.1 L 
11.'BmmU '4.,omm] [2'.49mm] 
(0.440In.1 (0.555 in·1 (0.8Mi In.) 

Spade style S Dimension L = 177.80 mm (7.000 in.) 

Ordering Data 

Type 

616 T4 

Number of 
Positions 

4 

27-20 Modular jack Connectors 

Number of 
Wires 

4 

Part 
Number 

65907-001 

Berg Electronics ·1-80(UJ7-2374 
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A 183396-0681 

( 
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Telephone Interconnection Systems 

Description 
Leaded Jacks - Handset Cord Connectors 616 W Type 

1 

"'" 
2 

white 

r----1'O 16 mm 
~1(0400ml 

~ n5f 20.68 mm 
(9.B14 in.) 

L2~mm U 
(0.100 in.) 

Spade style R 
For positions 1 and 4, dimension L = 81.79 mm (3.220 in.) 

For positions 2 and 3, dimension L = 234.19 mm (9.220 in.) 

Ordering Data 

Number of Number of Part 
r-____ T_y_p_e ____ ~r---~P~OS=i~ti~o=ns~--1_----~vv=i~re=s~--_4----~Number 

616 W4 4 4 65906-001 

Description 
Inserts - 4 Positions/4 Wires 616 Type 

1.57 mm 
(0.062 in.) 

(~~~;:~) ]IF 
+-'~ ~---'-' --'-

1.02mm 
(0.040 in.) 

1.24mm 1.78mm 
(0.049 in.) (0.070 in.) 

Spade style S Dimension L = 107.95 mm (4.250 in.) 

Ordering Data 

Number of Number of part~ 
r-____ T_y_p_e ______ +-__ ~P~o~s~it~io~n=s~ __ +_----~VV=i~re~s~--_4----~N=U~mber 

616 4 4 66031:001 
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Telephone Interconnection Systems 

Description 
Inserts - 6 Positions/4 Wires, 6Positions/6 Wires 
625 FType 

5 
blue 

, 
yellow 

2 
red 

6 
white 

Spade style R Dimension L = 57.15 mm (2.250 in.) 

Ordering Data 

Type Number of Number of Part 
Positions Wires Number 

-r;D.
,6mml ' {O.4.DO in,., 

1.91 mm 
(0.075 in.) ~ 

~ 6.22mm 

v--/~I 

Notes 

625 F4 6 4 65886-001 Positions 5 and 6 unloaded. 
625 F6 6 6 65886-002 

Description 
Inserts - 6 Positions/4 Wires, 6 Positions/6 Wires 645 A Type 

(0.400 in.) 

7.75 mm 
(0.305 in.) 

,D.,6mm1 
,;ro;:", -fr ____ ~ 
~ 5.71mm -- 7~O) 

Spade style S Dimension L = 107.95 mm (4.250 in.) 

Ordering Data 

(D.554 '0.) r'4.D7mm 

0.69 mm 
(0.027 in.) 

Type Number of Number of Part ! . Notes I Positions Wires Number J Positions 5 and 6 unloaded1 645A4 6 4 66037-001 
645A6 

--
~6037-002 6 6 

27-22 Modular Jack Connectors 
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( 

3 
white 

4 
red 

1 
black 

2 
green 

Number of 
Positions 

8 

Description Order No. 

Customer Product Drawings. . . . . . . . . . . . .. By Part No. 
Product Specifications 
(Types 616, 623, 647) ..................... BUS 12-003 

Berg Electronics 1-800-237-2374 

Telephone Interconnection Systems 

Description 
Inserts---S Positions/S Wires 

Spade style S Dimension L = 177.S0 mm (7.000 in.) 

Number of 
Wires 

8 

Ordering Data 

Part 
Number 
66145-001 

Customer Support Materials 
Description Order No. 

Product Specifications (Type 625) .......... BUS 12-004 
Product Samples ....................... Upon request 
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66177 ............... 23-51 
66207 ............... 23-27 
66226 ................ 20-7 
66245 ................ 23-9 
66247 ............... 23-11 
66373 ............... 23-21 
66423 ......... 23-19,23-21 
....... 23-23 to 23-24, 23-27 

23-29,23-31,23-33 
23-35,23-37,23-39 
23-41, 23-43, 23-45 
23-47,23-49,23-51 

66429 ............... 23-37 
66432 ................ 23-7 
66467 ............... 27-17 
66476 ............... 27-13 
66506 ............... 23-31 
66521 ............... 27-16 
66527 ..... 13-127 to 13-128 
66900 ................ 23-7 
66902 ................ 23-7 
66925. . . .. 13-123 to 13-125 
66951 ..... 13-137 to 13-138 
66953 ..... 13-137 to 13-138 
66956 ..... 13-137 to 13-138 
66998 ............... 18-49 

67000 
67008 ............... 13-41 
67009 ............... 13-41 
67018 ............... 23-50 
67020 ......... 23-17,23-51 
67041 ............... 23-53 
67042 ............... 23-53 
67043 ............... 23-53 
67046 ............... 23-50 
67094 ................ 12-3 
67095 ................ 12-3 
67096 ................ 12-6 
67208 ..... 13-123 to 13-124 
67212 ........ 13-131,23-26 
67273 ............... 13-87 
67274 ............... 13-87 
67276 ............... 13-87 
67289 ............... 13-87 
67290 ............... 13-87 
67292 ............... 13-87 
67516 ............... 20-11 
677 46 ............... 13-95 
67817 ............... 13-64 
67848 ..... 13-133 to 13-134 
67898 ..... 13-133 to 13-134 
67943. . . .. 13-123 to 13-125 
67958 ............... 13-87 
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67961 ............... 13-87 
67968 ............... 27-13 
67969 ............... 27-13 
67996 ............... 13-54 
67997 ............... 13-54 
67998 ............... 13-55 
67999 ............... 13-55 

68000 
68000 . . . . . . . . . . . . . . . 13-51 
68001 ............... 13-51 
68002 ............... 13-51 
68003 ............... 13-51 
68004 ............... 13-52 
68015 ............... 13-59 
68016 ............... 13-59 
68020 ............... 13-61 
68021 ............... 13-61 
68022 ............... 13-62 
68023 ............... 13-59 
68024 ............... 13-52 
68025 ............... 13-62 
68031 ............... 13-51 
68032 ............... 13-51 
68033 ............... 13-51 
68040 ............... 13-64 
68046 ......... 14-7 to 14-8 
68120 ............... 23-55 
68205 ............... 13-95 
68210 ............... 13-95 
68251 ............... 13-87 
68290 ................ 25-5 
68300 ............... 18-15 
68301 ......... 18-13,18-53 
68302 ......... 18-13,18-53 
68303 ......... 18-13,18-53 
68305 ......... 18-11,18-29 
68347 ............... 18-49 
68353 ............... 18-23 
68357 ............... 18-23 
68402 ............... 14-15 
68405 ............... 13-61 
68415 ............... 13-52 
68416 ............... 13-51 
68417 ............... 13-59 
68418 ............... 13-51 
68419 ............... 13-98 
68420 .............. 13-103 
68422 ............... 13-52 
68423 ............... 13-59 
68427 ............... 13-64 
68429 ..... 13-137 to 13-138 
68438 ............... 13-54 
68439 ............... 13-55 
68443 ............... 13-51 
68444 ............... 13-64 
68452 ............... 13-62 
68456 ............... 13-52 
68457 ............... 13-52 
68458 ............... 13-59 
68459 ............... 13-62 
68460 ............... 13-64 
68461 ............... 13-59 
68462 ............... 13-62 
68463 . . . . . . . . . . . . . . . 13-61 
68464 ............... 13-55 
68465 ............... 13-51 
68466 ............... 13-52 
68468 ............... 13-59 
68472 ............... 13-52 
68479 ............... 13-51 
68480 ............... 13-62 
68481 ............... 13-54 
68482 ............... 13-55 
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68483 ............... 13-52 
68487 ............... 13-52 
68488 ............... 13-59 
68489 ............... 13-52 
68490 ............... 13-52 
68491 ............... 13-54 
68492 ............... 13-62 
68494 ............... 13-59 
68497 ............... 13-52 
68498 ............... 13-59 
68509 ............... 13-87 
68513 ............... 13-87 
68521 ............... 13-87 
68581 ............... 13-87 
68582 ............... 13-95 
68583 ............... 13-95 
68585 ............... 13-95 
68600 ............... 13-55 
68601 ............... 13-55 
68602 ............... 13-54 
68603 ............... 13-52 
68604 ............... 13-52 
68606 ............... 13-64 
68617 ............... 14-15 
68622 ......... 14-7 to 14-8 
68626 ............... 13-59 
68627 ............... 13-59 
68628 ............... 13-59 
68629 ............... 13-52 
68630 ............... 13-51 
68631 ............... 13-52 
68632 ............... 13-51 
68633 ............... 13-52 
68634 ............... 13-52 
68641 ............... 13-59 
68642 ............... 13-51 
68645 .............. 13-103 
68646 .............. 13-103 
68647 .............. 13-103 
68648 ............... 13-98 
68649 ............... 13-98 
68650 ............... 13-98 
68652 ............... i 3-52 
68653 ............... 13-52 
68654 ............... 13-52 
68655 ............... 13-52 
68656 ............... 13-52 
68657 ............... 13-51 
68658 ............... 13-52 
68659 ............... 13-51 
68660 ............... 13-59 
68663 .............. 13-101 
68664 ........ 13-13, 13-101 
68665 .............. 13-101 
68666 .............. 13-101 
68667 .............. 13-105 
68668 ........ 13-13,13-105 
68669 .............. 13-105 
68670 .............. 13-105 
68682 . . . . . . . .. 14-3 to 14-5 
68683 . . . . . . . .. 14-3 to 14-5 
68684 ....... 14-11 to 14-13 
68685 ....... 14-11 to 14-13 
68686 ............... 13-52 
68689 ............... 13-52 
68690 ............... 13-55 
68691 . . . . . . . . . . . . . . . 13-55 
68692 ............... 13-54 
68693 ............... 13-55 
68694 ............... 13-59 
68695 ............... 13-61 
68696 ............... 13-62 
68697 ............... 13-62 
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68702. . . . . . . . . . . . .. 13-57 
68705. . . . . . . . . . . . .. 13-51 
68710 .............. 23·23 
68712 .............. 23-24 
68715. . . . . . . . . . . . .. 13-61 
68716. . . . . . . . . . . . .. 13-55 
68717. . . . . . . . . . . . .. 13-51 
68729 . . . . . . . . . . . . .. 13-64 
68730 . . . . . . . . . . . . .. 13-51 
68731 . . . . . . . . . . . . .. 13-52 
68734. . . . . . . . . . . . .. 13-54 
68735. . . . . . . . . . . . .. 13-52 
68737. . . . . . . . . . . . .. 13-54 
68738. . . . . . . . . . . . .. 13-55 
68739. . . . . . . . . . . . .. 13-54 
68740 . . . . . . . . . . . . .. 13-62 
68743. . . . . . . . . . . . .. 13-55 
68749. . . . . . . . . . . . .. 13-55 
68755. . . . . . . . . . . . .. 13-52 
68757 ............. , 13-59 
68758. . . . . . . . . . . . .. 13-59 
68759 ............. , 13-62 
68760 ............. , 13-52 
68762 . . . . . . . . . . . . ., 13-52 
68764. . . . . . . . . . . . .. 13-59 
68771 . . . . . . . . . . . . .. 13-52 
68775 ......... 14-3 to 14-5 
68776 ......... 14-3 to 14-5 
68779 ............. , 13-55 
68780 . . . . . . . . . . . . .. 13-61 
68781 . . . . . . . . . . . . .. 13-52 
68782. . . . . . . . . . . . .. 13-59 
68783. . . . . . . . . . . . .. 13-54 
68786. . . . . . . . . . . . .. 13-43 
68795. . . . . . . . . . . . .. 13-52 
68796. . . . . . . . . . . . .. 13-51 
68797 . . . . . . . . . . . . .. 13-51 
68798 . . . . . . . . . . . . .. 13-59 
68799 . . . . . . . . . . . . .. 13-54 
68830 . . . . . . . . . . . . .. 13-87 
68831 . . . . . . . . . . . . .. 13-87 
68833 . . . . . . . . . . . . .. 13-87 
68835 . . . . . . . . . . . . .. 13-87 
68836 . . . . . . . . . . . . .. 13-87 
68882. . . . . . . . . . . . .. 13-95 
68897 .............. 27-10 
68898 .............. 27-10 
68899 .............. 27-10 

69000 
69108. . . . . . . . . . . . .. 13-98 
69132. . . . . . . . . . . . .. 13-55 
69133. . . . . . . . . . . . .. 13-54 
69144 . . . . . .. 13-48 to 13-49 
69145. . . . . . . . . . . . .. 13-47 
69146 ....... 13-48 to 13-49 
69147 .............. 13-62 
69148 . . . . . . . . . . . . .. 13-52 
69150. . . . . . . . . . . . .. 13-13 
69152. . . . . . . . . . . . .. 13-52 
69153. . . . . . . . . . . . .. 13-13 
69154 ......... 14-7 to 14-8 
69155 .............. 23-43 
69157. . . . . . . . . . . . .. 13-54 
69167. . . . . . . . . . . . .. 13-15 
69168. . . . . . . . . . . . .. 13-15 
69173. . . . . . . . . . . . .. 13-52 
69176. . . . . . . . . . . . .. 13-15 
69188. . . . . . . . . . . . .. 13-52 
69189. . . . . . . . . . . . .. 13-59 
69190. . . . . . . . . . . . .. 13-53 
69191 . . . . . . . . . . . . .. 13-60 
69192. . . . . . . . . . . . .. 13-56 
69193. . . . . . . . . . . . .. 13-63 
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69194 ............... 13-58 
69253 ................ 27-9 
69254 .. ; ............. 27-9 
69255 ................ 27"9 
69273 ................ 25-5 
69276 ............... 13-87 
69278 ............... 13-87 
69280 ............... 13-87 
69284 ............... 13-87 
69286 ............... 13-87 
69288 ............... 13-87 
69290 ............... 13-87 
69292 ............... 13-87 
69307 ................ 9-44 
69316 ................ 9-44 
69667 .. . . . . . . . . . . . . . 13-95 
69687 ............... 13-95 
69693 ................ 25-5 
69694 ................ 25-5 
69751 ............... 13-51 
69830 ............... 23-55 
69901 ................ 25-5 
69902 ................ 25-5 
69903 ................ 25-5 
69904 ................ 25-5 
69905 ................ 25-5 
69906 ................ 25-5 
69913 ................ 25-5 
69916 ............... 13-95 
69923 ............... 13-85 
69924 ............... 13-85 
69925 ............... 13'85 
69927 ............... 13-85 
69958 ................ 25-5 
69972 ............... 27-18 
69983 ................ 25-5 

70000 
70004 ....... 18-24 to 18-25 
70007 ............... 18-15 
70033 . . . . . . . . . . . . . . . 18-37 
70042 ......... 18-17,18-53 
70070 ............... ; 18-3 
70071 ................ 18-3 
70072 ................ 18-5 
70073 ................ 18-5 
70074 ............... , 18'5 
70075 ................ 18-5 
70200 ......... 10-45, 10-47 
70201 . . . . . . . .. 10-36, 10-39 
70203 ............... 10-27 
70212 ......... 10-45, 10-47 
70227 ........... 10-5, 10-7 
70228 ................ 10-7 
70229 ................ 10-7 
70230 ........... 10-5,10-7 
70231 .......... 10-5,10-17 
70232 .......... 10-4,10-15 
70233 ............... 10-15 
70234 ............... 10-15 
70235 .......... 10-4,10-15 
70236 .......... 10-4,10-25 
70239 ......... 10-54, 10-62 
70242 .. 10-37, 10-44 to 10-45 
.................... 10-52 
70243 ......... 10-54, 10-66 
70244 ......... 10-54,10-68 
70245 ......... 10-54, 10-69 
70246 ......... 10-54, 10-69 
70274 ............... 10-71 
70275 ............... 10-71 
70282 ......... 10-31, 10-37 
....... 10-44 to 10-45, 10-52 
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70283 ............... 10-31 
70284 .............. ; 10-29 
70285 ............... 10-29 
70286 ............... 10-29 
70287 .. 10-31,10-84 to 10-85 
70288 .. 10-31,10-84 to 10-85 
70289 ......... 10-31,10-37 
· . . . . . . 10-44 to 10-45, 10-52 
· ....... 10-54,10-56,10-69 
70292 .. 10-37, 10-44 to 10-45 
· ................... 10-51 
70295 ............... 10-79 
70296 . . . . . . . .. 10-54, 10-60 
70297 ... 10-54, 10-56, 10-63 

71000 
71217 ....•.......... 13-55 
71221 ................ 6-11 
71222 ............... 13-55 
71245 ..... 4-13 to 4-14, 4-16 
71249 ................ 4-14 
71257 ................ 4-16 
71259 ............... 13-68 
71260 ............... 13-68 
71269 ............... 13-64 
71276 ............... 13-83 
71277 ............... 13-83 
71278 ............... 13-68 
71279 ............... 13-65 
71282 ............... 13-66 
71284 ............... 13-67 
71285 .... ' ........... 13-67 
71294 ................ 4-13 
71299 ......... 4-14 to 4-15 
71363 ..............• 13-43 
71417 ............... 13-52 
71600 ................ 23-5 
71601 ................ 23-5 
71602 ................ 23-5 
71634 .. 10-45,10-47 to 10-48 
............ 18-39 to 18-41 
71656 ............... 18"13 
71704 ............... 13-67 
71725 ............... 13-67 
71726 ............... 13-67 
71727 ............... 13-64 
71728 ............... 13-67 
71733 ............... 13-68 
71739 ............... 13-66 
71741 ............... 13-67 
71757 ................ 4-16 
71758 ............... 13-67 
71904 . . . . . . . . . . . . . .. 23-53 
71905 ............... 23-53 
71912 ............... 23-17 
71913 ............... 23-17 
71918 ............... 23-17 
71920 ....... 14-11 to 14-13 
71922 ............... 23-17 
71991 ......... 14-3 to 14-5 

72000 
72206 ................ 4-13 

75000 
75060 . . . . . . . . . .. 16-4, 20-8 
75315 ................ 16-4 
75401 .............. 13-107 
75403 .............. 13-107 
75404 .............. 13-107 
75405 .............. 13-107 
75409 .............. 13-107 
75481 .............. 13-109 
75483 .............. 13-109 
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75484. . . . . . . . . . . .. 13-109 
75485 . . . . . . . . . . . .. 13-109 
75489 ............. 13-109 
75491 ............. 13-115 
75493 ............. 13-115 
75494 ............. 13-115 
75495 ............. 13-115 
75496 ............. 13-115 
75499 ............. 13-115 
75540. . . . . . . . . . . . . .. 16-4 
75543. . . . . . . . . . . . . .. 13-6 
75653 .............. 13-11 
75654 .............. 13-11 
75850 . . . . . . . . . . . . .. 13-87 
75859. . . . . . . . . . . . .. 18-51 
75860. . . . . . . . . . . . .. 18-51 
75867 . . . . . . . . . . . . .. 23-47 
75869 . . . . . . . . . . . . .. 23-33 

76000 
76151 ............. 13'107 
76153 ............. 13-107 
76154 ............. 13-107 
76155. . . . . . . . . . . .. 13-107 
76159. . . . . . . . . . . .. 13-107 
76164 . . . . . . . . . . . . .. 23-63 
76167 .............. 23-63 
76177 . . . . . . . . . . . . .. 23-63 
76191 ............. 13-115 
76193 ............ ; 13-115 
76194 ............. 13-115 
76195 ............. 13-115 
76196. . . . . . . . . . . .. 13-115 
76199 ............. 13-115 
76201 . . . . . . . . . . . .. 13-109 
76203. . . . . . . . . . . .. 13-109 
76204. . . . . . . . . . . .. 13-109 
76205 ............. 13-109 
76209 ............. 13-109 
76216 ............... 20-9 
76230 ............. 13-117 
76241 ............. 13-111 
76308 ..... 13-139 to 13-140 
76314 ..... 13-139 to 13-140 
76494 ............. 13-113 
76624. . . . . . . . . . . . . .. 12-5 
76630. . . . . . . . . . . . . .. 12-5 
76693. . . . . . . . . . . . . .. 16-4 
76806. . . . . . . . . . . . . .. 12-5 
76807. . . . . . . . . . . . . .. 12-5 
76825 . . . . . . . . . . . . .. 23-63 
76828.. . . . . .. . . . .. 13-117 

77000 
77015. . . . . . . . . . . .. 13-118 
77017 . . . . . . . . . . . .. 13-118 
77030. . . . . . . . . . . . .. 17-56 
77031 . . . . . . . . . . . . .. 17-57 
77060 . . . . . . . . . . . . .. 23-63 
77103 . . . . . . . . . . . . .. 23-55 
77138 ............... 9-43 
77139 ............... 9-43 
77272 ....... 17-57 to 17-59 
77273 . . . . . .. 17-57 to 17-59 
77274 ......... 17-56, 17-59 
77427 .. 10-45, 10-47 to 10-48 
. .. .. .. .. ... 18-39 to18-41 

77428 ......... 10-37,10-41 
. . . . . . . .. . .. 18-43 to 18-46 

77 429 . . . . . . . . . . . . .. 18-49 
77549 . . . . . . . . . . . . .. 17-56 
77563. . . . . . . . . . . . .. 17-57 
77689.. .. ... .. .. ... 17-58 
77693. . . . . . . . . . . . .. 17-58 
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77758 . . . . . . . . . . . . .. 18-31 
77760 . . . . . . . . . . . . .. 18-29 
....... 18-39 to 18-40, 18-44 

78000 
78059 . . . . . . . . . . . . .. 17-59 
78064 ............... 25-5 
78065 ............... 25-5 
78066 ............... 25-5 
78067 ............... 25-5 
78068 ............... 25-5 
78076 ............... 25-5 
78084 ............... 25-5 
78085 ............... 25-5 
78086 ............... 25-5 
78087 ............... 25-5 
78088 ............... 25-5 
78089 ............... 25-5 
78090 ............... 25-5 
78091 ............... 25-5 
78092 ............... 25-5 
78093 ............... 25-5 
78094 ............... 25-5 
78095 ............... 25-5 
78096 ............... 25·5 
78097 ............... 25-5 
78098 .. ; . . . . . . . . . . .. 25-5 
78180 . . . . . . . . . . . . . .. 11-5 
78183 .. ; . . . . . . . . . . .. 11-5 
78185 ............... 11-3 
78186 ............... 11-3 
78207 .............. 13-15 
78208 . . . . . . . . . . . . .. 13-15 
78211 .............. 13-15 
78212 ... ; . . . . . . . . .. 13-54 
78229 . . . . . . . . . . . . .. 13-53 
78230 . . . . . . . . . . . . .. 13-59 
78231 . . . . . . . . . . . . .. 13-59 
78233 . . . . . . . . . . . . .. 13-55 
78234 . . . . . . . . . . . . . .13-59 
78240 .............. 13-51 
78242 ........... 20-2, 20~6 
78269 . . . . . . . . . . . . .. 13-54 
78276 . . . . . . . . . . . . .. 13-63 
78286 . . . . . . . . . . . . .. 13-54 
78287 . . . . . . . . . . . . .. 13-52 
78290 . . . . . . . . . . . . .. 13-52 
78299 . . . . . . . . . . . . .. 13-63 
78304 ............... 25-5 
78305 ............... 25-5 
78511 .............. 13-52 
78535 . . . . . . . . . . . . .. 13-57 
78536 . . . . . . . . . . . . .. 13-57 
78537 . . . . . . . . . . . . .. 13-57 
78538 . . . . . . . . . . . . .. 13-53 
78541 . .. . . . .. .. . . .. 13-59 
78548 ............ " 13-56 
78554 . . . . . . . . . . . . .. 13-60 
78563 . . . . . . . . . . . . .. 13-67 
78564 . . . . . . . . . . . . .. 13-67 
78576 . . . . . . . . . . . . .. 13-61 
78577 . . . . . . . . . . . . .. 13-56 
78594 . . . . . . . . . . . . .. 13-53 
78678 . . . . . . . . . . . . .. 17-57 
78923 . . . . . . . . . . . . .. 13-62 
78933 . . . . . . . . . . . . .. 13-55 
78935 . . . . . . . . . . . . .. 13-64 
78936 . . . . . . . . . . . . .. 13-66 
78937 . . . . . . . . . . . . .. 13-66 
78938 . . . . . . . . . . . . .. 13-59 
78951 . . . . . . . . . . . . .. 13-62 
78955 . . .. . . . . . . . . .. 13-59 
78973 . . . . . . . . . . . . .. 13-64 
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78978 ............... 13-59 
78988 ............... 13-54 
78998. . . . . . . . . . . . . . . 13-51 

79000 
79200 ............... 13-61 
79201 ............... 13-61 
79202 ............... 13-62 
79203 . . . . . . . . . . . . . . . 13-62 
79204 ............... 13-61 
79205. . . . . . . . . . . . . . . 13-62 
79206. . . . . . . . . . . . . . . 13-62 
79214 ............... 13-56 
79242 ............... 13-55 
79243 ............... 13-55 
79257 ............... 13-62 
79258 ............... 13-62 
79268 ............... 13-55 
79271 ............... 13-55 
79298 ............... 13-58 
79403 ............... 13-64 
79425 ............... 13-54 
79428 ............... 13-52 
79429 ............... 13-53 
79610 ................ 25-5 
79821 ............... 13-55 
79841 ............... 13-61 
79849 ............... 13-52 
79948. . . . . . . .. 14-3 to 14-5 

85000 
85810 ............... 10-17 
85811 ............... 10-73 
85812 ............... 10-73 
%813 ............... 10-73 
85814 ............... 10-73 
85822 ............... 10-29 
85823 ............... 10-29 
85824 .. " ........... 10-29 
85863 ................ 10-7 
85864 ................ 10-7 
85865 ................ 10-7 
85866 ................ 10-7 
85876 ............... 10-17 

86000 
86380 ............... 13-56 
86381 ............... 13-63 
86385 ............... 13-62 
86451 ................. 9-9 
86452 ................. 9-9 
86454 ................ 9-21 
86455 ................ 9-28 
86456 ................ 9-28 
86503 ............... 13-54 
86504. . . . . . . . . . . . . . . 13-65 
86505 ............... 13-53 
86506 ............... 13-51 
86584 ............... 13-56 
86641 ............... 13-60 
86730 ................ 9-25 
86793 ............... 13-52 
86816 ............... 13-66 
86817 ............... 13-55 
86823 ............... 13-68 
86824 ............... 13-67 
86826 ............... 13-67 
86827 ............... 13-55 
86831 ............... 13-66 
86832 . . . . . . . . . . . . . . . 13-55 
86834 ............... 13-55 
86836. . . . . . . . . . . . . . . 13-55 
86837 ............... 13-55 
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86840 ............... 13-62 
86869 ............... 13-66 
86899 ............... 13-52 
86922 ................. 4-5 
86923 ................. 4-5 
86991 ................ 9-28 

87000 
87011 ................ 2-17 
87012 ................ 2-17 
87013 ................ 2-17 
87014 ................ 2-17 
87023 ................ 2-15 
87024 ................ 2-15 
87036 ............... 13-53 
87037 ............... 13-55 
87038 ............... 13-65 
87039 ............... 13-66 
87048 ............... 13-68 
87052 ............... 13-55 
87053 ............... 13-66 
87061 ............... 23-39 
87076 ............... 17-58 
87078 ............... 17-59 
87131 ................. 9-9 
87139 ................ 9-19 
87173 ................ 9-28 
87174 ................ 9-28 
87175 ................ 9-28 
87176 ................. 9-9 
87180 ............... 27-11 
87185 ............... 13-52 
87203 ............... 13-54 
87204 ............... 13-52 
87205 ............... 13-64 
87227 ............... 13-63 
87231 ............... 13-65 
87241 ............... 13-52 
87280 ............... 13-53 
87316 ................ 25-5 
87323 ............... 13-67 
87324 ............... 13-67 
87344 ............... 13-55 
87345 ............... 13-55 
87346 ............... 13-67 
87347 ............... 13-67 
87348 ............... 13-55 
87349 ............... 13-55 
87381 ............... 13-55 
87382 ............... 13-55 
87400 ...... ; .......... 2-9 
87401 ................. 2-5 
87402 ................ 2-13 
87405 ................. 2-9 
87406 ................. 2-9 
87409 ................. 2-5 
87410 ................. 2-9 
87411 ................ 2-10 
87412 ................. 2-9 
87434 ................ 2-11 
87446 ............... 13-65 
87447 ............... 13-65 
87450 ............... 13-68 
87451 ............... 13-68 
87452 ............... 13-53 
87453 ............... 13-53 
87456 ............... 13-56 
87457 ............... 13-56 
87471 .. '" ........... 2-15 
87472 ................ 2-17 
87711 ................ 19-1 
87715 ................ 9-11 
~733 ................. 7~ 
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87734 ......... 7-10t07-11 
87768 ......... " ....... 1-1 
87814 ................ 2-15 
87815 ................ 2-17 
87827 ............... 13-51 
87837 ............... 13-56 
87869 ............... 13-55 
87887 ............... 13-67 
87894 ............... 13-55 
87899 ............... 13-67 
87900 ............... 13-55 
87901 ............... 13-55 
87903 ............... 13-55 
87916 ............... 13-52 
87917 ............... 13-65 
87918 ............... 13-53 
87919 ............... 13-68 
87920 ............... 13-56 

88000 
88005 ............... 13-52 
88333 ................ 9-37 
88384 ........... " ..... 1-2 
88526 ............... 13-56 
88633 . . . . . . . . . . . 7 -29, 7-34 
88638 ................ 7-26 
88706 ............... 13-52 
88714 ......... " ..... 13-56 
88715 ............... 13-68 
88797 ............... 13-55 
88808 ............... 13-68 
88813 ............... 13-59 
88822 ............... 13-62 
88874 ............... 23-45 
88880 ............... 23-29 
88886 ............... 13-55 
88910 ............... 10-81 
88911 . .. 10-36, 10-40, 10-43 
........ 10-45,10-51,10-79 
88913. .. 10-54, 10-66, 10-76 
88914 ............... 10-76 
88916 ............... 10-75 
88917 ............... 10-78 
88940 ......... 10-33, 10-86 
88941 ............... 10-35 
88942 ............... 10-35 
88945 ........... 10-5, 10-9 
88946 ................ 10-9 
88947 ................ 10-9 
88948 ........... 10-5, 10-9 
88949 .......... 10-5, 10-19 
88951 .......... 10-5, 10-13 
88952 ............... 10-13 
88953 ............... 10-13 
88954 .......... 10-5, 10-13 
88960 . . . . . . . . .. 10-5, 10-23 
88971 .. 10-54 to 10-55, 10-60 
88973 . . . . . . . .. 10-55, 10-67 
88974 . . . . . . . .. 10-55, 10-68 
88975 . . . . . . . .. 10-56, 10-69 
88976 ......... 10-56, 10-69 
88978 . . . . . . . .. 10-54, 10-61 
88980 .. 10-54 to 10-55, 10-61 
88981 ......... 10-55, 10-62 
88982 . . . . . . . .. 10-54, 10-67 
88983 ......... 10-54, 10-61 

89000 
89006 ............... 10-15 
89007 ............... 10-15 
89008 ............... 10-15 
89009 ............... 10-15 
89013 ................ 10-7 
89014 ................ 10-7 
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89015. . . . . . . . . . . . . .. 10-7 
89016. . . . . . . . . . . . . .. 10-7 
89035 ........... 10-5, 10-7 
89036. . . . . . . . . . . . . .. 10-7 
89037. . . . . . . . . . . . . .. 10-7 
89038 ........... 10-5, 10-7 
89039 ... , ...... 10-5,10-17 
89047. . . . . . . . . . . . . .. 10-9 
89055 ............. , 10-27 
89092 . . . . . . . . . . . . .. 10-37 
...... " 10-44 to 10-45, 10-51 

89093. . . . . . . . . . . . . .. 10-9 
89094. . . . . . . . . . . . . .. 10-9 
89095. . . . . . . . . . . . . .. 10-9 
89096 .............. 10-19 
89099. . . . . . . . . . . . .. 10-25 
89232 . . . . . . . . . . . . .. 13-51 
89293 ............. 13-143 
89297 ................ 2-9 
89331 . . . . . . . . . . . . . .. 19-2 
89361 ............... 9-49 
89444. . . . . . . . . . . . .. 13-67 
89446. . . . . . . . . . . . .. 13-55 
89540 . . . . . . . . . . . . .. 13-55 
89542 . . . . . . . . . . . . .. 13-55 
89579 . . . . . . . . . . . . .. 13-68 
89580 . . . . . . . . . . . . .. 13-56 
89588 . . . . . . . . . . . .. 13-143 
89637 . . . . . . . . . . . . .. 13-67 
89638 . . . . . . . . . . . . .. 13-67 
89639 . . . . . . . . . . . . .. 13-55 
89648 ............. " 3-17 
89649 ............... 3-18 
89695 . . . . . . . . . . . . .. 13-65 
89696 . . . . . . . . . . . ... 13-68 
89705 ................ 7-4 
89706 ......... 7-10 to 7-11 
89722 ................ 7-4 
89723 ......... 7-10 to 7-11 
89826 . . . . . . . . . .. ... 23-14 
89932. . . . . . . . . . . . . . .. 4-5 
89933 ................ 4-5 
89947 ............... 9-49 
89953 ................ 1-1 
89954. . . . . . . . . . . . . . .. 1-2 
89982. . . . . . . . . . . . . . .. 1-3 

90000 
90098. " . . . . . . . . . . . . .. 2-6 
90099 ....... 14-11 to 14-13 
90228 . . . . . . . . . . . . .. 13-65 
90234 . . . . . . . . . . . . .. 13-61 
90237 . . . . . . . . . . . . .. 13-67 
90304. . . . . . . . . . . . .. 13-60 
90309 ............... 9-39 
90310 ............... 9-29 
90311 . . . . . . . . . . . . . .. 9-45 
90312 ............... 9-46 
90350 . . . . . . . . . . . . .. 13-87 
90363 . . . . . . . . . . . . .. 17-50 
90364 . . . . . . . . . . . . .. 17-50 
90377 . . . . . . . . . . . . .. 13-64 
90522 . . . . . . . . . . . . .. 13-52 
90543 . . . . . . . .. 9-27 to 9-29 
90547 . . . . . . . . . . . . .. 13-52 
90599 ......... 9-12 to 9-13 
90603 . . . . . . . . . . . . .. 13-53 
90608 . . . . . . . . . . . . .. 13-67 
90610. . . . . . . . . . . . .. 13-53 
90719 . . . . . . . . . . . . .. 13-51 
90726. . . . .. .. . . . . .. 13-51 
90784 ......... 3-13 to 3-14 
90786 ......... 3-13 to 3-14 

Part Number Index Index-3 

I·i"; 
I: 
I 

Ij 
II 
1 



Part Number Index 
Part Number Page 

90787 ................ 3-13 
90790 ................ 3-13 
90793 •........ 3-13to3"14 
90794 ................ 3-13 
90806. . . . . . . . . . . . . . . 13-66 
9.0824 ............... 13-56 
90837 ............... 10-73 
9091cJ ................ 19-3 
90913 ................ 19-4 
90933 ................. 4-3 
90935 ................. 4-3 
90936 ................. 4-3 
90949 ................. 4-3 
90972 ................ 9-37 
90994 ................. 4-3 

91000 
91036 ................. 2-5 
91105 ......... 7-29 to 7-30 
91113 ...... 4-14,4-17,4-19 
91127 ..... : .......... 7-15 
91144 ................ 7-26 
91145 ........... 7-24,7-26 
91155 ................ 7-26 
91157 ................ 7-26 
91159 ........... 7-24,7-26 
91161 ................ 7-30 
91167 ................ 7-17 
91168 ................ 7-19 
91210 ............... 10-73 
91269 ................ 9-41 
91276 ............... 13-52 
91289 ............... 10-73 
91290 ............... 10-73 
91294 ................ 3-10 
91295 ................ 3-10 
91315 ............... 18-43 
91403 ................. 3-9 
91404 ................. 3-9 
91507 ............... 13-67 
91508 ............... 13-67 
91509 ............... 13-67 
91510 ............... 13-67 
91538 ................ 3-17 
91539 ................ 3-18 
91542 ................. 3-5 
91543 ................. 3-6 
91570 ......... 10-36, 10-40 
91574 ............... 13-64 
91592 ................ 9-33 
91596 ................ 9-35 
91733 ................ 9-23 
91763 ................ 9-35 
91802 ................ 9-33 
91803 ................ 9-31 
91812 ................ 9-33 
91813 ................ 9-31 
91820 ................ 9-51 
91855 ................. 2-5 
91861 ............... 13-64 
91862 ............... 13-67 
91863 ............... 13-67 
91872 ................ 2-15 
91877 ......... 10-37, 10-40 
91894 ................. 3-5 
91895 ................. 3-6 
91900 ................. 8-7 
91901 ................. 8-7 
91910 ................. 8-7 
91911 ................. 8-7 
91920 ................. 8-5 
91921 ................. 8c5 
91930 ............ 4-32,8-5 
91931 ....... 4-18,4-20,8-5 

Index-4 Part Number Index 
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92000 

Page 

92002 ............... 13-67 
92012 ............... 13-67 
92013 ............... 13-67 
92020 ............... 13-51 
92028 ............... 13-68 
92050 ............... 13-59 
92082 ................ 9-33 
9~084 ................ 9-35 
92086 ................ 9-33 
92090 ................ 9-33 
92091 ................ 9-31 
92094 ............... 13-66 
92130 ................. 4-3 
92132 ................. 4-3 
92140 ..... 4-21 to 4-31, 4-33 
92150 ................ 4-33 
92153 ................. 4-3 
92185 ............. 4-3,4-7 
92192 ...... 4-21,4-27,4-32 
92193 ................ 4-21 
92194 ................ 4-27 
92232 ................. 7-6 
92233 ................. 7-6 
92295 ................. 7-6 
92324 ................ 18-9 
92325 ............... 18-19 
92375 ................ 18-7 
92376 ............... 18-21 
92387 ............... 18-35 
92388 ............... 18-33 
92417 ............... 13-55 
92418 ............... 13-52 
92429 ................ 9-33 
92431 ................ 9-33 
92628 ............... 13-66 
92629 ............... 13-64 
92632 ............... 13-59 
92634 ............... 13-62 
92663 ............... 13-68 
92688 ................ 9-41 
92737 ............. 4-3,4-7 
92789 ................ 4-33 
92790 ................ 4-33 
92791 ................ 4-33 
92800 ........... 4-24, 4-30 
92812 ................ 9-12 
92813 ................ 9-17 
92821 ................ 4-26 
92827 ................. 4-5 
92828 ................. 4-5 
92844 ................ 9-33 
92856 ................ 4-26 
92869 ................ 4-34 
92895 ................. 4-5 
92896 ................. 4-5 
92897 ................. 4-5 
92899 ................ 9-12 
92900 ............... 13-66 
92909 ............... 13-59 
92911 ................ 9-33 
92912 ................ 9-31 

93000 
93002 ................ 7-12 
93111 ..... 13-123 to 13-125 
93112 ..... 13-127 to 13-128 
93150 ............... 13-63 
93167 ............... 13-52 
93216 ............... 13-55 
93217 ............... 13-54 
93223 ............... 13-66 
93230 ................ 4-32 
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93235 ............... 10-11 
93239 ............... 10-21 
93240 ............... 13-63 
93254 ............... 13-55 
93287 ............... 13-52 
93345 ................. 4-3 
93378 ................. 4-3 
93515 ................. 4-7 
93517 ................. 4-8 
93518 ................. 4-9 
93540 ................ 4-11 
93545 ................ 4-11 
93696 . . . . . . . .. 14-3 to 14-5 
93714 ............. 4-3; 4-7 
93723 ......... 7-29 to 7-30 
93730 ............. 4-3,4-7 
93731 ................. 4-3 
93732 ................. 4-3 
93733 ................. 4-3 
93738 ................. 4-3 
93743 ................. 1-3 
93750 ................. 4-5 
93754 ................. 4-5 
93762 ................. 4-3 
93764 ................ 7-32 
93775 ............. 4-3,4-7 
93780 ................. 4-3 
93903 ......... 10-45, 10-47 
93904 ......... 10-45,10-47 
93925 ................ 4-34 
93932 ............... 13-61 
93939 ............... 13-61 
93944 ............... 13-52 
93968 ............... 13-68 
93978 ............... 13-68 
93992 ............... 13-51 

94000 
94010 ............... 13-55 
94046 ............... 13-67 
94048 ............... 13-63 
94050 ................. 4-29 
94058 ................ 4-32 
94063 ............... 13-51 
94082 ............... 13-67 
94083 ............... 13-67 
94084 ............... 13-67 
94085 ............... 13-67 
94094 ............... 13-51 
94099 ............... 13-59 
94109 ........... 7-8 to 7-9 
94134 ........... 7-8 to 7-9 
94135 ........... 7-8 to 7-9 
94136 ........... 7-8 to 7-9 
94254 ................. 9-9 
94262 ................ 9-15 
94265 ................. 9-9 
94267 ................ 9-15 
94268 ................ 9-19 
94269 ................. 9-9 
94270 ................ 9-15 
94271 ................ 9-21 
94276 ................ 9-21 
94277 ................ 9-21 
94359 ......... 3-13to3-14 
94369 ................ 3-13 
94510 ............... 13-65 
94529 ............... 13-59 
94532 ............... 13-55 
94536 ............... 13-68 
94544 ............... 13-52 
94549 ............... 13-53 
94550 ............... 13-67 
94551 ............... 13-67 
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94552 . . . . . . . . . . . . .. 13-66 
94553 ..... , . . . . . . .. 13-67 
94554 ..... ,.. . . . . .. 13-67 
94555. . . . . . . . . . . . .. 13-67 
94584 ................ 6-7 
94585 ................ 6-8 
94586 .............. " 6-9 
94605 . . . . . . . . . . . . .. 13-67 
94611 .............. 13-51 
94613 ........... 4-22,4-28 
94618. . . . . . . . . . . . .. 13-68 
94619. . . . . . . . . . . . .. 13-65 
94620 . . . . . . . . . . . . .. 13-67 
94621 . . . . . . . . . . . . .. 13-67 
94622. . . . . . . . . . . . .. 13-68 
94632. . . . . . . . . . . . .. 13-67 
94644 . . . . . . . . . . . . .. 13-72 
94645. . . . . . . . . . . . .. 13-71 
94646. . . . . . . . . . . . .. 13-74 
94647 . . . . . . . . . . . . .. 13-73 
94648 . . . . . . . . . . . . .. 13-74 
94649. . . . . . . . . . . . .. 13-74 
94650. . . . . . . . . . . . .. 13-74 
94651 . . . . . . . . . . . . .. 13-73 
94652 . . . . . . . . . . . . .. 13-73 
94653 . . . . . . . . . . . . .. 13-73 
94654 . . . . . . . . . . . . .. 13-56 
94655 . . . . . . . . . . . . .. 13-64 
94656 . . . . . . . . . . . . .. 13-72 
94657 . . . . . . . . . . . . .. 13-72 
94658. . . . . . . . . . . . .. 13-72 
94659 . . . . . . . . . . . . .. 13-71 
94660. . . . . . . . . . . . .. 13-71 
94661 . . . . . . . . . . . . .. 13-71 
94669. . . . . . . . . . . . .. 13-60 
94670. . . . . . . . . . . . .. 13-60 
94671 . . . . . . . . . . . . .. 13-59 
94672 . . . . . . . . . . . . .. 13-67 
94673 ......... 13-77, 13-80 
94674 ....... " 13-78, 13-80 
94676 ....... " 13-77, 13-80 
94677 ....... " 13-78, 13-80 
94683. . . . . . . . . . . . .. 13-72 
94684. . . . . . . . . . . . .. 13-71 
94687 . . . . . . . . . . . . .. 13-62 
94688 . . . . . . . . . . . . .. 13-62 
94692. . . . . . . . . . . . .. 13-74 
94693. . . . . . . . . . . . .. 13-74 
94694. . . . . . . . . . . . .. 13-74 
94695. . . . . . . . . . . . .. 13-74 
94710 ............... 27-3 
94711 ............... 27-3 
94767 ......... 3-13 to 3-14 
94768 ............... 3-13 
94813 ............... 6-10 
94819 . . . . . . . . . . . . . . .. 4-3 
94823 ............... 9-37 
94882 ............... 9-37 
94898 ............... 4-26 
94910 ............... 27-3 
94911 ............... 27-3 
94921 ................ 6-5 
94944 ................ 6-4 
94966 ............... 7-15 
94977 ........... 7-24,7-26 

95000 
95000 ............... 9-41 
95017. . . . . . . . . . . . .. 13-52 
95033 ........... 4-25, 4-31 
95034 . . . . . . . . . . . . .. 13-68 
95035 . . . . . . . . . . . . .. 13-62 
95036 . . . . . . . . . . . . .. 13-67 
95051 . . . . . . . . . . . . .. 13-75 
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95052 ............... 13-75 
95053 ............... 13-75 
95054 ............... 13-75 
95055 ............... 13-75 
95063 . . . . . . . . . . . . . . . 13-67 
95064 ............... 13-66 
95065 ............... 13-64 
95066. . . . . . . . . . . . . . . 13-56 
95071 ..... 13-133 to 13-134 
95073 ..... 13-133 to 13-134 
95079 ...... 4-14,4-17,4-19 
. . . . . . . . . .. 4-23, 4-29, 4-32 
95088 ............... 13-67 
95090 ............... 13-68 
95103 ............... 13-52 
95104 ............... 13-51 
95105 ............... 13-54 
95109 ............... 13-64 
95116 ............... 13-67 
95121 ................ 4-34 
95124 ............... 13-67 
95129 ............... 13-67 
95154 ....... 13-79 to 13-80 
95155 ....... 13-79 to 13-80 
95157 ............... 13-83 
95159 ............... 13-83 
95179 ............... 13-65 
95182 ............... 13-62 
95521 ................ 7-19 
95540. . . . . . . .. 7-29 to 7-30 
95547. . . . . . . .. 4-19 to 4-20 
95548 ................ 4-19 
95566 ................ 7-26 
95585 ................. 6-3 
95586 ................. 6-3 
95606 ............... 13-68 
95610 ............... 13-64 
95611 ............... 13-65 
95615 ................ 9-39 
95616 ............... 13-67 
95620. . . . . . . . . .. 4-20, 4-23 
95641 . . . . . .. . . .. . .. . 13-64 
95645. . . . . .. . . . . . .. . 13-54 
95648 ............... 13-52 
95652 ............... 13-55 
95653 ............... 13-59 
95654 ............... 13-56 
95655 ............... 13-52 
95656 ............... 13-66 
95657 ............... 13-66 
95660 ............... 13-57 
95665. . . . . . . . . . . . . . . 13-55 
95666. . . . . . . . . . . . . . . 13-59 
95670 ................ 27-5 
95671 ................ 27-5 
95672 ................ 27-5 
95673 ................ 27-5 
95676 ................ 27-7 
95677 ................ 27-7 
95678 ................ 27-7 
95679 ................ 27-7 
95685 ............... 13-67 
95686 ............... 13-67 
95687 . . . . . . . . . . . . . . . 13-55 
95705 ................ 4-26 
95706 ................ 4-26 
95708 ............... 13-68 
95710 ............... 13-64 
95711 ............... 13-66 
95712 ............... 13-55 
95727 ............... 13-55 
95731 ............... 13-67 
95735 ............... 20-12 
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95736 ............... 20-12 
95762 ............... 13-66 
95778 ............... 13-68 
95779 ............... 13-68 
95787 ............... 13-66 
95788 ............... 13-66 

100000 
103865 ............... 16-9 
104130 ............. 13-121 
107416 .............. 13-38 
107484 ......... 9-53, 23-67 
114145 .............. 23-67 
116096 .............. 23-67 
116097 .............. 23-67 
116098 . . . . . . . .. 9-53, 23-67 
117545 ... 9-53, 18-52,23-67 
117596 .............. 23-67 
117739 .............. 23-67 
117741 ......... 9-53, 23-67 
117743 .............. 23-67 
117955 ............... 16-9 
118616 .............. 13'38 
119218 ......... 9-53,23-67 
131525 ............... 16-9 
131624 ............. 13-121 
1316241 ............ 13-121 
132818 .............. 13-38 
133867 .............. 13-38 
133911 ..... 9-47,11-8,12-9 
.................... 13-38 
140635 .............. 20-13 
140785 .............. 13-38 
140787 .............. 13-38 
140838 .............. 23-67 
143333 ............... 12-9 
144830 .............. 13-38 
145327 ............... 16-9 
145415 ............... 16-9 
145439 ............. 13-121 
146085. . . . . . . .. 12-9, 13-38 
155250 ............... 9-47 
155320 .............. 17-51 
160233 .............. 17 -52 
160234 .............. 17-52 
160479 ....... " 9-53, 23-67 
160508 .............. 10-82 
160509 .............. 10-83 
160510 .............. 10-82 
160561 ....... " 9-53, 23-67 
162325 .............. 10-98 
162383 .............. 10-98 
162452 .............. 10-96 
162454 . . . . .. 17 -53 to 17-54 
162473 .............. 23-67 
162489 . . . . .. 17-53 to 17-54 
166368 . . . . .. 17-53 to 17-54 
166380 .............. 10-97 
166456 .............. 17-54 
166457 .............. 17-54 
166458 .............. 17-54 
166459 .............. 17-53 
166460 .............. 17-53 
166461 .............. 17-53 
166478 .............. 17-54 
166479 .............. 17-54 
166480 .............. 17-54 
166481 .............. 17-53 
166482 .............. 17-53 
166483 .............. 17-53 
166505 .............. 10-97 
166576 .............. 13-80 
166621 .............. 10-91 
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166652 .............. 20-13 
178379 .............. 10-91 
178441 .............. 10-91 
178442 .............. 10-91 
178444 .............. 10-91 
178447 .............. 10-91 
178451 .............. 10-91 
178452 .............. 10-91 
191800 .............. 18-55 
191802 .............. 18-55 
191803 .............. 18-55 
191804 .............. 18-55 
191883 .............. 18-55 
192571 .............. 18-55 
192617 .............. 18-55 
192638 .............. 18-55 
192639 .............. 18-55 
192710 .............. 18-55 
193426 .............. 18-53 
193428 .............. 10-94 
193457 .............. 18-57 
193458 .............. 18-57 
193459 .............. 18-57 
193460 .............. 10-94 
194166 .............. 18-55 
194192 .............. 10-84 
194194 .............. 10-85 
194205 .............. 10-87 
194206 .............. 10-88 
194207 .............. 10-89 
194208 .............. 10-92 
233000 .............. 18-53 
233002 .............. 18-53 
233007 .............. 18-53 
233218 .............. 18-53 
411231 ............... 11-8 
511274 .............. 10-14 

B 
BP-155 ...... 13-119,13-121 
BP-161C ..... 13-119,13-121 
BP-191B ... 13-120 to 13-121 

H 
HT-l02 . . . . . . .. 13-36, 13-38 
HT-ll0 ........ 13-36,13-38 
HT-112 ........ 13-36,13-38 
HT-115 . . . . . . .. 13-69, 23-66 
HT-116 .............. 13-69 
HT-129 ........ 12-8 to 12-9 
HT-130 . " ..... 12-8 to 12-9 
HT-151 ............... 9-47 
HT-152 ............... 9-47 
HT-153 .. .. .... 11-7 to 11-8 
HT-208 ........ 13-36, 13-38 
HT-209A. . . . . .. 9-52 to 9-53 
. . . . . . .. 18-55, 23-65, 23-67 
HT-210A ....... 23-65,23-67 
HT-213 ....... , 13-36, 13-38 
HT-233 . . . . . . . . . . . . . . 18-55 
HT-270 .............. 20-13 
HT-30 1 .............. 18-55 
HT-302 .............. 18-55 
HT-306 .............. 18-55 
HT-320 .............. 13-69 
HT-333 ........ 10-93, 18-56 
HT-334 . . . . . . .. 10-93, 18-56 
HT-338 .............. 18-57 
HT-400 .............. 10-95 
HT-410 .... '" ....... 10-95 
HT-420 .............. 10-93 
HT-430 .............. 10-94 
HT-47 ......... 13-36,13-38 
HT-48 ......... 13-36, 13-38 
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HT-49 ....... " 13-36, 13-38 
HT-73 ......... 13-36, 13-38 
HT-80 . . . . . . . . . . . . .. 13-36 
HT-95 . . . . . . . .. 13-36, 13-38 

M 
MS-l00A ........ 16-6, 16-9 
MS-l05B ........ 16-6,16-9 
MS-ll0B ........ 16-7,16-9 
MS-195A ........ 16-7,16-9 
MT-120 ............. 10-82 
MT-130. . . . . . . . . . . .. 10-83 
MT-200 ............. 10-84 
MT-220.. . . . . . . . . . .. 10-85 
MT-230 ........... " 10-86 
MT-301. . . . . . . . . . . .. 10-87 
MT-310 ............. 10-88 
MT-320. . .. . .. . . . . .. 10-89 
MT-340. . . . . . . . . . . .. 10-92 
MT-510. . . . . . . . . . . .. 10-96 
MT-511 ............. 10-97 
MT230 . . . . . . . . . . . .. 10-86 

o 
OL-700 ........ 12-8 to 12-9 
· ...... 13-35, 13-37 to 13-38 

OL-740 ... " 9-47, 11-6, 11-8 
· ......... 12-7,12-9,13-35 
· . . . . . . . . . .. 13-37 to 13-38 

P 
PEC-l02 ............ 18-54 
PMC-l00 ........... 18-53 
PV-219E . . . . . . . . . . .. 20-13 
PV-250A. . . . .. . . . . .. 13-34 
· . . . . . . . . . .. 13-37 to 13-38 
PV-272 . . . . . . . . . . . .. 13-34 
............ 13-37 to 13-38 

a 
QP-l04 . . . . . . .. 9-52 to 9-54 
· ...... 23-64, 23-67 to 23-68 

QP-l 06 ... 9-52 to 9-54, 18-52 
· ...... 23-64, 23-67 to 23-68 
QP-112 . 23-64, 23-67 to 23-68 
QP-113. . . . . . . . . . . .. 23-65 

S 
STC-l00 ............ 20-13 

T 
TH-298 . . . . . . . . . . . .. 18-55 
TP-159 ...... 13-119,13-121 
TP-162C ..... 13-119,13-121 

X 
XE15145 ............ 10-14 
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Engineering Notes 



For more detailed product information, or for the location nearest you, contact one of the 
Regional Headquarters listed below. Or access Berg's Home Page on the Internet Worldwide 
Web at: http://www.bergelect.com 

AMERICAS REGION 

BERG Electronics Group, Inc . . 
825 Old Trail Road 
Etters, PA, USA 17319 
TEL: 1-800-237-2374 
FAX: 1-717-938-7620 

McKenzie Technology 
910 Page Avenue 
Fremont, CA, USA 94538 
TEL: 1-510-651-2700 
FAX: 1-510-651-1020 

Harbor Electronics, Inc. 
650 Danbury Road 
Ridgefield , CT, USA 06877 
TEL: 1-203-438-9625 
FAX: 1-203-431-3001 

Harbor Tri-Tec 
14500 South Broadway 
Gardena, CA, USA 90248 
TEL: 1-310-327-3960 
FAX: 1-310-515-1691 

EUROPEAN REGION 

BERG Electronics, Inc. 
Helftheuvelweg 11 
P.O. Box 2060 
5202 CB 's-Hertogenbosch 
The Netherlands 
TEL: +31 73 206 911 
FAX: +31 73 214 205 

BERG LOCATIONS 

MANUFACTURING PLANTS 
• TECHNICAL/ENGINEERING CENTER 
.. SALES OFFICES 

CORPORATE HEADQUARTERS 
UNDER CONSTRUCTION 

ELECTRONICS 

ASIA/PACIFIC REGION 

BERG Electronics, Inc. 
391 B Orchard Road 
#18-00 Ngee Ann City 
Singapore 0923 
TEL: 65-738-8277 
FAX: 65-738-4122 

TOKYO A JAPAN 
OSAK , JAPAN 
IWAKI , JAPAN 

ICHON , KOREA 

JU;j' SINGAPORE 

~ " 
.. 

World Headquarters • 101 South Hanley Road • St. Louis, MO 63105 


