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SCOPE

1.1

1.2.

1.3.

PURPOSE

The purpose of this document is to provide general information relating to the
mechanical design of both swipe and insert Magnetic Stripe Readers.

READ HEADS

The suggestions and guidelines contained in this document can be used to design
magnetic stripe readers using conventional heads which are listed in the Parts
Required tables below. Alternatively, the MagTek IntelliHead family of products
can be used in these same readers. Information about the IntelliHead products can
be found in some of the documents listed in the table in Appendix A.

ELECTRONIC DESIGN

This kit does not address the design of the electronics or the firmware required to
extract information from the magnetic stripes. However, MagTek offers a triple-
track ASIC (Delta ASIC, p/n 21006540/21006541) which can be used to simplify
the reading of the magnetic data. Refer to the table in Appendix A to locate the
related documentation.

DESIGN REQUIREMENTS FOR SWIPE READERS

2.1. PARTS REQUIRED
Butterfly Spring Assembly
Qty | Description MagTek
Part Number
1 Swipe Reader Design Criteria 21053902
1 2-track Head Assembly (TK 1, 2 or 2, 3); 7-pin connector* 21052198
3-track Head Assembly; 7-pin connector* 21052199
2 Pivot Plates 21053503
2 #4 x 0.25 long Self Tapping Screw Type B N/A
Accordion Spring Assembly
Qty | Description MagTek
Part Number
1 Swipe Reader Design Criteria 21053914
1 3 Track Head Assembly; 7-pin connector* 21052207

* Mates with any Molex series: 53398, straight, SMT; 53261, Right Angle, SMT; 53047,
Straight, Thru Hole; 53048, Right Angle, Thru Hole; and 51047, to Wires.

2.2.

READER BODY DESIGN

The critical areas and dimensions of the swipe reader body are shown in drawing
D21053902 (for butterfly spring designs) and D21053914 (for accordion spring
designs); both are located in Appendix A.
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2.3.

2.4.

HEAD POSITION AND LOCATION

The Head Assembly consists of a thin, flexible head mount spring that doubles as
a locator and supplies the force for the head-to-card contact.

2.3.1. Horizontal Position

The gap is located longitudinally, midway between the pivot pins of the pivot
plates, centered in the opening of the reader body.

2.3.2. Vertical Position

The centerline of the gap (width) is mounted on the line connecting the centers of
the pivot plate mounting holes, Datum B in drawing D21053902. Datum B is also
the centerline of Track 2 which is located 0.408 inch (10.4mm) from the top edge
of the Magnetic Card, Datum C. Reference Datum B and Reference Datum C
must be parallel within 0.003 inch (0.076mm) in order to minimize the rotational
displacement between the read head and the recorded bit on the card.

2.3.3. Orientation

When planning the process for assembling the head with its rail, it is important to
make sure the head is oriented correctly (not rotated 180 degrees), or the
assembled device will improperly attempt to read track 3 data from the track 1
area of the card and vice-versa. In cases where the head design appears
symmetrical about the axis that would reverse track 1 and track 3, MagTek
recommends doing the following to ensure proper orientation in final assemblies:

1. Obtain the latest drawing of the head from MagTek.

2. Find the ground tab shown in the drawing and note its position relative to
Track 1 and Track 3.

3. Install the head in a prototype rail using the ground tab as a reference.

4. Swipe atest card in the prototype rail to make sure Track 1 and Track 3 are
not reversed. If they are, rotate the head in the rail and test again.

If the head design has already been finalized and Track 1 and Track 3 are
reversed, see the Programmer’s Reference of the head you are using to find
information about configuring the head to swap the Track 1 and Track 3 outputs.

2.3.4. Perpendicularity of Head to Card

The force exerted on the card is dependent on the assembly of the head into the
spring, the spring rate, and the subsequent location of the head/card contact point
(crown) to the mounting surface of pivot plates. The controlling dimension is
0.278 inches (7.061mm) with a tolerance of 0.003 inch (0.076mm). The head
rests against the far wall with the flexed spring exerting a very light force. The
insertion of the card raises the force to the level required for reliable head
performance.

CARD SLOT DESIGN
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2.5.

2.6.

2.4.1. Width

The card slot is configured to operate with card thickness of 0.010 to 0.033 inch
(0.254 to 0.838mm). The slot width is 0.034 to 0.038 inches (0.864 to 0.965mm).
Draft angles used in the making of this part (injected molding) must be within the
0.004 inch (0.102mm) allowance. The slot width of 0.038 to 0.042 inch (0.965 to
1.067mm) must be maintained to minimize the tilt of the card in the slot. The
card travels through the slot at the whim of the operator with a great deal of tilting
within the slot axis. The read head must follow the tilts in order to work correctly.
Excessive slot width will allow the card to lean to the limit of the compliance in
the head spring system as well as displacing the track vertically.

2.4.2. Height

The height of the slot should be no less than 0.75 inch (19.05mm) and no more
than 1.25 inches (31.75mm). The low limit is to prevent excessive tilt of the card
in the slot and the upper limit prevents the embossing on the card from entering
the slot.

2.4.3. Length

The minimum length should not be less than 1.75 inches (44.45mm) from the
centerline of the head to either end. Two inches (50.8mm) is the minimum
distance required to insure the edge of the card is fully in contact with reference
Datum C. Shorter distances will allow the card to assume a nose up slant and
enter the read head too high, or nose down prematurely on leaving, resulting in
misreads. The longer the slot, the better.

SPRING CONTROL

The pivot pins enter 0.090 inch (2.286mm) diameter holes that have a raised hub
of 0.150 inch (3.81mm) diameter and a dimension from the far wall of 0.118 inch
(2.997mm). Operators have a tendency, at times, to test their ability to traverse the
card through the slot at a high rate of speed. The resulting card to head impact
slides the head sideways off the pivot pin. The hole and hub arrangement
prevents the disengagement. Neither head nor spring suffers from impact, but the
system is disabled by a displaced head.

MATERIALS

2.6.1. Reader Body

Recommended materials for the reader body are ABS or Polycarbonate (PC)
+ 15% Glass (or other suitable material). Both should have the UL 94 VO rating.

2.6.2. Wear Strip
Wear strips are optional depending on application requirements.
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3.

DESIGN REQUIREMENTS FOR INSERT READERS

3.1. PARTS REQUIRED
Qty | Description MagTek
Part Number
1 3-track Low Profile Head Assembly; 7-pin connector* 21062368
1 Pin — Head (Low Profile) 16035003
1 Pin — Pivot (Low Profile) 16035004
1 Head Spring 16037701
1 Retaining Ring (E Type 3/32 Shaft, e.g. Waldes Truarc 5133-9) 85800004
1 Flat Washer 48190004

Mates with any Molex series: 53398, straight, SMT; 53261, Right Angle, SMT; 53047,
Straight, Thru Hole; 53048, Right Angle, Thru Hole; and 51047, to Wires.

3.2.

3.3.

3.4.

READER BODY DESIGN

The critical areas and dimensions of the insert reader body are shown in drawing
D21053906 located in Appendix A.

HEAD POSITION AND LOCATION

The Head Assembly consists of a ridged beam head mount. A spring supplies the
force for the head-to-card contact.

3.3.1. Horizontal Position
See drawing D21053906 in Appendix A for position.

3.3.2. Vertical Position

The centerline of the gap (width) is mounted on the line connecting the centers of
the pins (head and pivot) mounting holes, Datum A in drawing D21053906.
Reference Datum A and Reference Datum C must be parallel within 0.003 inch
(0.076mm) in order to minimize the rotational displacement between the read
head and the recorded bit on the card.

CARD PATH

3.4.1. Width

The width of the Card Path should be 2.134 inches +.004 / -.000 (54.20mm
+0.102 / -0.000).

3.4.2. Height

The Card Path is configured to operate with card thickness of 0.010 to 0.033 inch
(0.254 to 0.838mm). The Card Path height is 0.038 to 0.042 inch (0.965 to
1.067mm).

3.4.3. Length

The length of the Card Path should accommodate card reading requirements. In
order to read a full ISO-encoded track, the slot must accommodate the full length



Design Requirements

3.5.

3.6.

of the card with the edge of the card just past the crown of the head when the card
is fully inserted.

SPRING CONTROL

The recommended force of the spring is 5 to 8 ounces (142 to 227 grams) with the
card inserted.

MATERIALS

Recommended materials for the reader body are ABS or Polycarbonate (PC)
+ 15% Glass (or other suitable material). Both should have the UL 94 VO rating.
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Appendix A. Documents and Drawings List

Table A-1. List of Drawings

Part Number Description Page #
16035003 Figure A-1. Head Pin (Used for Low Profile Beam Style Head Mounting) 7
16035004 Figure A-2. Pivot Pin (Used for Low Profile Beam Style Head Mounting) 8
16037701 Figure A-3. Head Spring (Used for Beam Style Head Mounting) 9
21052194 Figure A-4. 2-Track Read Head on Butterfly Spring 10
21052195 Figure A-5. 3-Track Read Head on Butterfly Spring 11
21052198 Figure A-6. 2-Track Read Head Assembly with Cable and 7-Pin Connector 12
21052199 Figure A-7. 3-Track Read Head Assembly with Cable and 7-Pin Connector 13
21052207 Figure A-8. 3 Track Read Head 5mm Accordion Spring 14
21053503 Figure A-9. Pivot Plate 15
21053902 Figure A-10. Swipe Reader Design Criteria 16
21053906 Figure A-11. Insert Reader Design Criteria 17
21053914 Figure A-12. Accordion Spring Swipe Reader Design Criteria 18
21062366 Figure A-13. 3-Track Read Head on Low Profile Beam Arm 19
21062368 Figure A-14. 3-Track Read Head on Beam Assembly with Cable and 7-Pin 20

Connector
48190004 Figure A-15. Washer-Flat SS 0.101 ID x 0.183 OD x 0.020 Thick 21
68100115 Figure A-16 Magnetic Head, 2-Track Read, ULP 22
68100116 Figure A-17. Magnetic Head, 3-Track Read, Low Profile 23
85800004 Retaining Ring, E Type, 3/32 Shaft n/a
D99875065 Figure A-18. Application Note: Character Conversion 24
Table A-2. Related Documents

Part Description Use Related

Number Figure | Document
on page

21006540 | 3-volt Triple Track Decoder with Shift-Out Interface (tube) n/a D99875337

21006541 | 3-volt Triple Track Decoder with Shift-Out Interface (tape & reel) n/a D99875337

21030001 | 3-Track Shift-Out IntelliHead on Butterfly Spring 13 D99875258

21030002 | 2-Track Shift-Out IntelliHead on Butterfly Spring 12 D99875258

21030005 | 3-Track RS-232 IntelliHead on Butterfly Spring 13 D99875293

21030006 | 3-Track USB HID IntelliHead on Butterfly Spring 13 D99875320

21030007 | 3-Track USB KB IntelliHead on Butterfly Spring 13 D99875321

21030013 | 3-Track Shift-Out IntelliHead on Accordion Spring 14 D99875258

21030015 | 3-Track USB HID IntelliHead on Accordion Spring 14 D99875320

21030016 [ 3-Track USB KB IntelliHead on Accordion Spring 14 D99875321

21030017 | 3-Track RS-232 IntelliHead on Accordion Spring 14 D99875293

21030018 [ 3-Track Shift-Out IntelliHead on Beam Arm 20 D99875258

21030033 | 3-Track Encrypting SPI IntelliHead on Butterfly Spring 13 D99875352

21030035 | 3-Track Encrypting SPI IntelliHead on Beam Arm; 125mm/8P 20 D99875352

21030038 | 3-Track Encrypting SPI IntelliHead on Accordion Spring 14 D99875352

21030075 | 3-Track Encrypting SPI IntelliHead on Beam Arm; 50mm/10P 20 D99875352
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Figure A-5. 3-Track Read Head on Butterfly Spring
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CONNECTOR MOLEX 51021-3700
A TERMINALS MOLEX 50058-8000,5X

TK2

TK1

SEE VIEW A —/

SEE VIEW A
GROUND TAB 70.0:6.4
(2.76+.25)
s 1.0MM MAX
2 1 (.04) TOPIN
/ I s ;
GROUND TAB \% N
/3, SEEVIEWA GROUND TAB
VIEW A /3\
HOOK WIRE AROUND
PIN & SOLDER

PEVISIONG

REV OESCRIPTION CHANGED BY [ATE
B| PER ECN 51670 12JUL04 |HL
C PERECN 52725 31MAY06 HL

HEAD WIRING
CONN |  SIGNAL COLOR

1 | HEADCASE (GND) | BLACK

2 READ HEAD TK1 RED

3 READ HEAD TK1 RED

4 READ HEAD TK2 GREEN
5 READ HEAD TK2 GREEN
6 NC

7 NC

NOTES: UNLESS OTHERWISE SPECIFIED
1. DIMENSIONS ARE IN MILLIMETERS (INCHES).

@WIRE: 32AWG. TWIST WIRES 1-2 TURNS/INCH.

ADIRECTION OF LOOP ON POST IS OPTIONAL.
CRIMP TERMINALS MAY BE USED INSTEAD.

&TERMINAL 50058-8100 MAY BE USED
AS A SBUBSTITUTE.
5. MUST BE RoHS COMPLIANT,SEE EUROPEAN DIRECTIVE
2002/85/EC.
8. WORKMANSHIP TO BE COMPLIANT WITH THE
REQUIREMENTS OF IPC-A-610, CLASS 2.

T TS0 MAGFTEK 2500w ™"
e RD HD/SPR 2TK.LG WR LW
: PRF (S) 70MM WRE/7PCONN
e Tomoe | Z % 21062198 | C.O1 @
ESIGHER B e 2X |SHEET 1 0OF 1

Figure A-6.

2-Track Read Head Assembly with Cable and 7-Pin Connector



Appendix A. Documents and Drawings List

PRSI
R | ESRIFIN [ o [ owaos

A| PER EON 51824, PROD REL  PISEPD4 | HL
1

B PER ECN 51940 SNOVD4  HL

CONNECTOR MOLEX 51021-0700 C  PER ECN 52088 |SFEROS 1L

0 PER ECN 52311,ROHS NOTE  1BJULOS EB

TERMINALS MOLEX 50058-8000, 7X E  PER ECN 52726 07JUNOS  HL
F PER ECN 52800 14JUL06  HL

PIN 1
/7

HEAD WIRING

CONN SIGNAL COLOR
1 HEAD CASE (GND» | BLACK

GROUND TAB
SEE VIEW A

SEE VIEW A BLACK 2 READ HEAD TK1 RED
GROUND TAB —— 3 READ HEAD TK1 RED
4 READ HEAD TK2 GREEN
5 READ HEAD TK?2 GREEN
YELLOW
g READ HEAD TK3 | YELLOW
T3 7 READ HEAD TK3 | YELLOW
I
= © j N © NOTES: UNLESS OTHERWISE SPECIFIED

Y g /ji 1. DIMENSIONS ARE IN MILLIMETERS (INCHES).
TK1
j SEE VIEW A /2, WIRE: 32AWG. TWIST WIRES 1-2 TURNS/INCH.
/3\DIREGTION OF LOOP ON POST IS OPTIONAL.
1.0MM MAX CRIMP TERMINALS MAY BE USED INSTEAD.

(.04) TOPIN /A\TERMINAL 50058-8100 MAY BE USED
- - o AS A SUBSTITUTE.
5. MUST BE RoHS COMPLIANT,SEE EUROPEAN
/ DIRECTIVE 2002/95/EC.
%/ ) 6. WORKMANSHIP TO BE COMPLIANT WITH THE
\ S \ .~ N 7

REQUIREMENTS OF IPC-A-610, CLASS 2.

~

GROUND TAB
VIEW A /3\
HOOK WIRE AROUND TERNE o | AT =R O Y
PIN & SOLDER X130 RO HO/SPRG 37K, LG WR LOW

ANGLES + 1%

PRF (3),65MM WRE/CONN
R B HUOY LOR |~ o 51052195 ‘ L

DATE 01 APR 2004
B e [ TOF1 |

DESIGNER

Figure A-7. 3-Track Read Head Assembly with Cable and 7-Pin Connector
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8 7 ] 3 2 1
1 | 1 1 |
REVISIONS
REY DESCRIPTION DATE | INITIAL
PER ECN 52362, PROD REL 07 SEP 05 HL
(36.4) PER ECN 52482, ADD GND TAB T5MARDE HL
[1.43]
(31.2)
[1.23]
e ™ TRACK 2
(16.5) ™ _ = —1—_1 ™ n._
Lo o S N g
*/U —— U— |l =
F T
\ ! v
15.6+0.2
[.61£.008] =
2X SPOT WELDING ' 259
Li02
NOTE: UNLESS OTHERWISE SPECIFIED
p % 1.ALL DIMENSIONS ARE IN MILLIMETERS [INCHES]
- 2. LEAD FREE MUST COMPLY WITH RoHS DIRECTIVE 2002/95/EC.
7] 5]
o) 5
i | : | i /3\ AT CENTER OF THE SPRING TO CROWN OF HEAD.
(5+.5)
(2£.5) | [.2+.02] P AR [ g
RS (12) . e T IMIAG TEK
. . [ O4+ 008] X +0.2 [.008] DATE 20725 South Anmales Avenue, Carson, California 950746
S :;x ;01 [.004] DRAWN B HUOY LOR | TITLE:
J_ T:ifs - D:S:::::l:r:wmncl;c?n.emm 3TK READ HD (5) SMM/MP SPRING
. < NONE pERERTON Coe e e
~ .%CIE'K ARY REPROCUCTION [N PART
(l: - hisn SRR oty | SIE | pwe. no. 21052207
smsmnn. | B[ B.0004
D0 NOT SCALE DRAWNG SCALE 2:1 | [ sHeeT 1 0F )
8 T 7 f ] T T 3 f 2 ‘ 1
Figure A-8. 3 Track Read Head 5mm Accordion Spring
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B TOLERANCES CHANGE, PER DAILY ECN 5368:
17,260+, 005 WAS 260+, 001
27 116 +.0037.000 WAS . 116+.001
37 .298 +.003~.000 WAS 298 +.002/.000

| ‘ ‘ ‘ ‘ ' 4/ 149,003 WAS .149t,001
. | | | A 5/ . 175+.003 WAS . 175,002

5} 175¢ 003 B. TOL ON @.116 WAS +.003 -.000 1SEPQ3

— . 125 REF —— — 150+.010
lm = 090
—— =, 140,010 k|
260+ .005 = +.003
@ 161 02 -A-

R 030
2pl

EODiE"/ZpI\

NOTES: CUNLESS OTHERWISE SPECIFIED.)

MATERIAL: ABS-BLACK, U.L. RATING 94v-0

ORAFT ANGLES 1/27 MAXIMUM,

ALL SURFACES TO HAVE CLEAN, HIG GLOSS FINIEH.
GATE PROTRUSIONS 010 MAXIMUM,

PIVOT PIN TO BE PERPENDICLLAR TO DATUM

N f 078 l Ei SURFACE -A- WITHIN 002,

A D

-—— | o]
|
o o —

FULL R 4pl

w02
Xxx + 005
ANGLES £0.33° HAGTEK

ORAN B | R. Fisher
GeE b | RGF PSY-PIVOT PLATE
WPPRVED B7:] D, Fisher

DATE: ‘ REDRAWN 18GMAYG2 SCALE: 4X
B TELT 21053503 | B

b 300 —=

.530

Figure A-9. Pivot Plate
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REVISIONG
5. 080 . 12,700 (] e TESCRIPTION CHAGED BY WE
[.200] 5000 n B Rev change only, see ECN 4575 | FH 4 Moy 98
2PL | 465 s C ' PER ECN 51140,L0W PROFILE HEAD. kv 25JUN03
['DBD] - k{lZB-SSJD 3,658 MAX .864 712 0 PER ECN 52459 HL 09NOvOS
' ' [ 1447 .03 +.00
780 2P : -.o00
[.030] l J l
G 222, i t
i % 1
[ i
f f [ OPTIONAL ROUND OR OIAMOND <> HOLES
| @3.810 IN FAR WALL FOR MOLD BLADE
i [ 150] 2.097 4,152 7.081 + D78 5 SUPPORT - 4.064 [@. 1601 MAX
COUNTER BORE FOR T ' [.118+.008] [.278+£.003] boA
CHIP CONTAINMENT OF HEAD 2PL oo
WHEN USING SELF
THREADING SCREWS. 3.100 - — — :
[.122]
i OPTIONAL - TWwO CIRCULAR BOSSES TO PREVENT | m% K |
SPRING SLIDING OFF PIN OUE TO =
R e B R W HIGH IMPACT SHIPPING MISHAPS.
e B h B 10, 363
#4 X 14 TYEE B i [.408]
SELF THREADING =
2SEQEW N 17,272 FACE, 1—
~ T [.880]
1524 _ | 7
LY | 2.23 10. 160 \}; ‘
[ [.0a0 [.400] 0P OF PEADER 7.081
5.51 - W 2PL 2pL RECOMMEND 5 to 10° RAMF, ON MUST BE CLEAR L.278]
[.221 BOTH ENDS. OF EMBOSSING. 12,019
4PL | ] f [.54B]
l7/[C].076 [.003] & ] W t NOTES: UNLESS OTHER WISE SPECIFIED
= 1 e Wa @ o ( ! / 15.240 DIMENSIONS ARE IN MILLIMETER [ INCHES]
10,363 +.050 D /\V@ . L6001 -
[ AfeT . o051 ' i i i [T] MOLD DRAFT ANGLE MUST BE INCLUDED
e A0BL | — [ ‘ 7 3PL b TN THE TOLERANCE OF THIS DIMENSION.
# D I Vo
[2 CONTROLS POSITION OF THE HEAD TO ATTAIN
[=[B].076 [.003] <) THE PROPER HEAD TO CARD FORCE ON RANGE
1Eeaa? - +.o381 OF CARD THICKMESSES 010 to 033,
‘ 7.5200 7 f—
—. 0000
i | L2 794 [ 2a61°%"] (5] veLete
r 1101 ‘ e @ LENGTH OF SLOT MUST BE FREE OF BURRS
e &L | OBSTRUCTIONS, AND CRACKS PARALLEL
prny TO THE LEADING CARD EOGE. ALL TRANSISTIONS
e MUST BE SMOOTH AND UNINTERRUPTED.
[.2601 -~
27.940 20735 S, ANALEE AVENLE
i = r[1.1001 5 FOR BEST SWIPING CONTROL, THE LENGTH TOLERANCES: # £1.27 .08 RMASFT=K 050 s
OF SLOT (BODY) SHOULD BE TWO INCHES Wk o197 o a0s
55.880 OM BOTH SIDES OF THE HEAD. -
2 200] AELES &1 SWIPE READER DESIGN CRITERIA
6. RECOMMENDED MATERIAL ARE ABS THERMOPLASTIC v &0, FISHER e icrm -
[=[A].076 [.0031 OR PC +15% GLASS Py 05 V&Y o5 B : 21053902 ‘ 0.0001
DEsIoNER|  NAME SAE FLLL [seET 1 OF 1

16

Figure A-10.

Swipe Reader Design Criteria



Appendix A. Documents and Drawings List

8 { 7 L 6 | 5 . 4 \ 3 2 | 1
TRACKS |DIMENSION A REVISIONS
[838427655] A 12, &3 104 [.408] REV DESCRIPTION DATE INITIAL
) ? ;i; f;ql [32%] A | INTIAL RELEASE 04/11/06 | JwP
1
[
—
D
+.004]
| | 2.134
[.530] [ -.000
] , 3462 54.904+0-100 5. DIMENSIONS ARE IN MILLIMETERS AND [INCHES].
14.478 DIMENSION A 0 DIMENSION IS OPTIMIZED FOR A 1MM [.040] SLOT, AND
SEE TABLE A A .76MM [.030] CARD, FOR THINNER CARDS AND
[.135] NARROWER SLOTS, THIS DIMENSION SHOULD BE REDUCED. [~
$3.429 [L062] WITH CARD INSERTED, THE HEAD MOUNTING BEAM SHOULD
— @1.575 & BE PARALLEL TO THE CARD SURFACE.
A SLOT LENGTH SHOULD ALLOW THE CARD TO GO
AR | = APPROXIMATELY 2.5MM [.10] PAST THE CENTERLINE OF THE
[L600] | READ GAP. c
15.240 ’ 1. DATUM A = CENTERLINE OF MOUNTING PINS
A DATUM B = CENTERLINE OF READ GAP
DATUM C = CARD REFERENCE EDGE
[220+.008]
|—_c—] 5.588+0.200 -
~ [164]
[Lo40] _ a 4.166
1.016 = )
- H / B
/ : / il % T
: L BUNAAL IS D ¢ Y /]
7 DETAIL B
7777777 777777777 777] R i
SECTI®N A-A
SCALE 3: 2
DIMENSIONS ARE IN MILLIMETERS | DATE 04/11/06 MAGTEK ]
[TOLERANCE: DRAWN BY JWP 30725 South Amssice Avemme, Carsen, Calfarais U746 I
TEM NO. | PART NUMBER DESCRIPTION Qrv. o §3 W [TE:
1 16035003 PIN-HEAD, 1 AndiEs ¥ mees |_____ INSERT READER,
2 16035004 PIN PIVOT, 1 W renonunotcounEDns | DESIGN CRITERIA, LOW PROFILE PINS
- S—— SPRING,HEAD (FOR USE W/BEAM STYLE HEAD ] LI SO A
1 48190004 WASHER-FLAT 55 %?%N;) 183 OD X .020THK ] " T | (0.5, 21055908
< " . . N/A
5 85800004 RETAINING RING, E TYPE 3/32 SHAFT 7 prrp——— -l L A.0004
DONOT SCALEDRAWING SCALE: 111 | | sHEET1 OF 1
8 ! 7 I ] T 5 L 4 ! & 1 2 l 1

Figure A-11. Insert Reader Design Criteria
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[ +0.10
LO.870 J

+.004

034 .000

2PL

18

&
OF HEAD

[1.44]
057
2Pl

E e l"—'—-f/\r}//é

SECTION A-A 2pL
SCALE 141

_— \
N i

/1. P

J
—\
A/ 7 ‘

P

[31.20]

1.228
=[ATo0s 1071 Bl
F b 5

Figure A-12.

REVISIONS

REV DESCRIPTION DATE  INITIAL

2,

(3.27]
129
2PL
[1.82]
072
2PL
1
I
(8.54]
336

[10.36+0.05]
408+.002

|//18] 003 107¢]]

DETAIL B
SCALE4: 1
‘) \)

NOTES, UNLESS OTHERWISE SPECIFIED:
DIMENSIONS ARE IN INCHES [MILLIMETER]

A MOLD DRAFT ANGLE MUST BE INCLUDED IN THE TOLERANCE OF THIS DIMENSION.

LENGTH OF SLOT MUST BE FREE OF BURRS, OBSTRUCTIONS, AND CRACKS PARALLEL
TO THE LEADING CARD EDGE. ALL TRANSITIONS MUST BE SMOOTH AND UNINTERRUPTED.

FOR BEST SWIPING CONTROL, THE LENGTH OF SLOT (BODY) SHOULD BE TWO INCHES
ON BOTH SIDES OF THE HEAD.

4 RECOMMENDED MATERIAL ARE ABS THERMOPLASTIC OR PC +15% GLASS.
& RECOMMENDED 5TO 10° RAMP, ON BOTH ENDS.
& FEATURES DESIGNED FOR HEAT STAKE OF HEAD SPRING ASSEMBLY.

3

DUMENSIONAL UNTTS DATE 27 FEB 08 =
S oo MAGTEK
XX+ 02 [[0250} DESIGNED BY JWP TITLE:
ANGX 2 005101271 | ey by CCM SWIPE READER DESIGN
CRITERIA ACCORDION SPRING

PROPRIETARY AND CONFIDENTIAL

MATERIAL:
SEENOTES | Bsbmesuencpummpans

SIZE  pwG. NO. 21053914

B <= A.0007
SCALE: 2:1

FINISH:

MUST BE ROHS COMPLIANT, SEE

EUROPEAN DIRECTIVE 2002/95/EC

SHEET 1 OF 1
1

DO NOT SCALE DRAWING

3 2

Swipe Reader Design Criteria for Accordion Spring
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7 6 5 ' 4 \ 3 | 2 ) 1
A
I SPOT WELDING
® 4Pl D
| [
(4.05) U cf/
[.16] T ] -
I: [ \—___J ?
"
e . _ — |
—p]| 0 & — == =
= (0 1]
1 B
) NOTES: UNLESS OTHERWISE SPECIFIED.
[1[56.8]8) q_: 1. DIMENSIONS ARE IN MILLIMETERS [INCHES].
2.0£0.2 ' 8 /2\ SPOT WELD NEAR CENTER OF HEAD.
08+.008
[ ] 3. MUST BE RoHS COMPLIANT, SEE EUROPEAN
DIRECTIVE 2002/95-EC.
30.88
[W .22] DIMENSIGNAL UNTS-MM [INCH)_| DAl E
e el [ MIAGTEK
oo T 1
))c(;(x i,w (.004) Tnm,m ay H.L. TITLE:
|f:j:(:I;ES = bll[:l:’:ﬂ[:ﬁ“ AND CONHDENTIAL 3TK READ HD ARM ASSY'
- 5MM (S) 4.05
s SIE |pwa, nO. 210623646
ssmesrans, | B[V 8.0008
DO NOT SCALE DRAWING SCALE: 2:1 | [ SHEET 1 OF 1
! 6 5 ! 4 ' 3 : 2 ! |

Figure A-13.

3-Track Read Head on Low Profile Beam Arm
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PEVISIONT
REY DOESTRIPTION DATE [HANGED BY
72 |PER ECN 51989, DESC. & BOM CHG | 03JANOS| HL
A PER ECN 52088, PROD REL | SFEBGS HL
B PER ECN 52245 ZIMAYOS  HL
101.0 + 6.4 C PER ECN 52474 RoHS COMPLIANT — I7NOVOS  HL
(308 + 25) D PER ECN 52697 O3MAYCE  HL
RED
PIN 1
GREEN
YELLOW PCB HEAD WIRING
CONN | SIGNAL COLOR
1 T 1 RED
2 TK 1 REO
GNO (BLALK) 3 TK 2 GREEN
SEE VIEW B 4 K 2 GREEN
CONNECTOR MOLEX 51021-0700 5 T 3 YELLOW
B TK 3 YELLOW
TERMINALS MOLEX 50058-8000 @ 7 GND BLACK

TH

NOTES: UNLESS OTHERWISE SPECIFIED.
1, DIMENSIONS ARE IN MILLIMETERS CINCHES).

WIRE: 324WG
TWIST WIRES = 1-2 TURNS/INCH.
2.0 MAX DIRECTION OF LOOP ON POST IS OPTIONAL.
1.3 MAX (0B
(.05 (4.05] TO PIN {i} OELETED
(.16)
- - {i) TERMINAL 50058-8100 MAY BE USED
S % ¢ / h - AS A SUBSTITUTE,
io o1 i N ! B. MUST BE RoHS COMPLIANT, SEE ELROPEAN
DIRECTIVE 2002/05/EC,
\ / / 7. WORKMANSHIP TO BE COMPLIANT WITH
/ THE REGUIREMENTS OF IPC-A-G10, CLASS 2,
sCALE: 1T.5X
SOLDER: 1.5¢.06) A
THICK MAX isn E L. st
HOOK WIRE AROUND 0 413 (.008) HEAD BEAM SMM (30 3TK
PIN & SOLDER Mes ! 10IMM WRE 7PCONN, 4 .05
Rk B KIMVINH T T REv
ot | 2L 0L 2008 21062368 |0, 0002
DESIGHER] B SOLE 2X [sET | OF L

Figure A-14. 3-Track Read Head on Beam Assembly with Cable and 7-Pin Connector
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Documents and Drawings

REVISTONS
REV DESCRIPTIN CHANGED BY DATE

@ . 101+.003 — ~=— 020+ 002

. 183+.003

NOTE: UNLESS OTHERWISE SPECIFIED.
L. MATERIAL: 300 SERIES STAINLESS STEEL,

JOLERNCES: (s ey, s
WELES 10 WASHER-FLAT SS
9
AP I TV - 1861%1[} X, 18300 X, OLOTHEEV
DATE 6 DEC 97 i A8190004 -
DESIGNER SCAE 101 [T 1 OF 1

Figure A-15. Woasher-Flat SS 0.101 ID x 0.183 OD x 0.020 Thick
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. , 4 . 3 2 ‘ 1
REVISIONS
SPECIFICATION REV DESCRIPTION DATE | INITIAL
’ o A |PRODUCTION REL 07/12/04
Resistance @ DC Ohm 220120:/0 At100uAAN3200C 2 |LEAD FREE B3/21/05
0.240.2 Inductance @ 1KHZ mh 100+30% At 100 uA AND 20° C C REV PER ECN 52482 3/20/06 HL
I~ oL Track Width mm 1.4£0.1 REDRAW IN SOLIDWORKS
Gap Length um 12.5¢6
Core Material Hard Permalloy
6.240.3 Core Earth Ohm 100 mex. At 100 uA DC
Insulation Resist. @ DC M Ohm 50 At250V DC
L Read Output mVp-p 36425% At 210 BPI, 7.5 IPS & 1KHz
| std Measuring Tape
1 Head Life Passes 1,000,000 Min
—1.50
1
‘—___"__'/
R10£1 L
1
RO.25
I 4PL
 — ] 4 L
| IR | 8.0
3.4 I | S S - -G - - - 3.4+0.3 NOTES: UNLESS OTHERWISE SPECIFIED.
1. PINS CANNQOT BE BENT OFF CENTER GREATER
1 |l —r/ - _ THAN 50% OF THE PIN THICKMNESS,
| | [
! ) —
14 | 0.63+0.2
2PL RO.25 2P
4PL CIMENSICNS ARE IN MILLIMETER 16MARDS (]
= IMMAGTEK
1 O :Ex nglz DESIGNED BY ARM TITLE:
ANGLE & e MAG HD 2TK READ, LOW PROFILE(S)
MATERIAL: PROPRIETARY AND COMNFIDENTIAL
THE INFORMATION CONTAINED IN THIS
RIAGTER. ANY FEFRGBUCTION I PART
p— Shon Of wncice s monuitd. | SZE | pwa. no. 68100115
Emlg};:zons COMPLIANT, sz: B REW C_0006
0O NOT SCALE DRAWING SCALE: 411 | J SHEET 1 OF 1
8 7 s ! 5 ' 4 3 ' 2 ‘ |
Figure A-16. Magnetic Head, 2-Track Read, Ultra Low Profile
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8 . 7 6 . \ 4 3 2 ‘ 1
REVISIONS
S P EC | F |CAT|ON REV DESCRIPTION DATE | INITIAL
A |PROD REL 7/13/04
Resistance @ DC Ohm 220+£20% AT 100uA and 20° C B |LEAD FREE 3/21/06
Inductance @1KHZ mh 100£30% AT 100UA and 20° C R R EON 2482, s /0306 HL
Track Width mm 1.4+0.1
Gap Length um 12.546
— 6.240.3 Core Material Hard permalloy
Core Earth Ohm 100 Max AT 100 uA DC
Insulation Resist @ DC M Ohm 50 AT 250 V DC
0.240.2 | Read Output mVp-p 36:25% AT 210 BPI, 7.5 IPS & 1KHz
2PL | .
N _ Std mesuring tape
Head Life Passes 1,000,000 Min
= 1.5+0.5
R10%1 G
' Ry —
1.4 ! 5+0.1
3pL 0.63+0.2
~3.4240.10 3PL
2PL
i I = =
11.8 % _ G }7 — NOTES: UNLESS OTHERWISE SPECIFIED.
. — 1. PINS CANNOT BE BENT OFF CENTER GREATER
l THAN 50% OF THE PIN THICKNESS.
l__ _ I _ _ - -I  —
I IS ] 3
t ) B . | 3.4+0.3
2.48+0.1 2PL
R.25 3PL
APL 11.0 DIMENSIONS ARE IN MILLIMETER | DATE 25/MAY/05 G
TOLERATCE DRAWI BY HL T S o e,
LI?)L25) ;(fx igi? DESIGNED BY ARM TITLE:
ANGLES + 50° CHECHED 31 MAG HD 3TK READ, LOW PROFILE(S)
FARTERIAL: PROPRIETARY AND CONFIDENTIAL
NONE Eéi'&‘ﬁi%ﬁé?&&??&%ﬁs%b“o
AAGTEK, REPRDDUC‘HQN \N PART
AT S oo w0, 68100116
prm—— - ] C.0008
DO HOT SCALE DRAWNG SCALE: 411 | [ sHeEeT 1 0F
T T ¥ T T T
8 7 &

Figure A-17.

4

3

2

Magnetic Head, 3-Track Read, Ultra Low Profile

1
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MAGTEK"
Application Note - Character Conversion

Track 1 Character Set

Card Data ASCII Card Data ASCII
Character | P Bs Bs By B: B; By |PO|P1|EP]OP Character | P Bs Bs By Bs B; By |PO|P1|EP]OP
Space 1 0 0 0 0 0 OJ20{A0]AO]20 @ (ND) 0 1 0 0 0 0 0]40]CO]cCO| 40
| (ND) 0 0O 0 O 0 0 11279 1A1|21]A1 A 1 1 0 0 0 0 1|#¢jc1]41]cCt
" (ND) 0 0 0 0O 0 1 0|22/A2]22]A2 B 1 1 0 0 0 1 0l42|C2|42]|C2
# (0G) 1 0 0 0 0 1 1]23[A3]A3]23 C 0 1 0 0 0 1 1 143 |C3]C3]43
$ 0 0O 0 0O 1 0 0 ]24]A4]24] A4 D 1 1 0 0 1 0 0 |44|Cal44]|C4
% (SS) 1 0 0 0 1 0 1 |25]A5|A5] 25 E 0 1 0 0 1 0 1 ]45]C5|C5] 45
& (ND) 1 0 0 0 1 1 0O |26[A6]A6]| 28 F 0 1 0 0 1 1 0|46 ]C6|CB| 46
' (ND) 0 0 0 0 1 1 1 |27|A7|27]|A7 G 1 1 0 0 1 1 147|C7|47]|C7
( 0 0 0 1 0 0 0|28|A8]|28]A8 H 1 1 0 1 0 0 0|48|C8|48]|C8
) 1 0 0 1 0 0 1]29]A9]|A9]29 | 0 1 0 1 0 0 1]49|Co|C9]| 49
* (ND) 1 0 0 1 0 1 0]J2AlAA|AA]2A J 0 1 0 1 0 1 0]J4A|CA|[CA]4A
+ (ND) 0 0O 0 1 0 1 1]|2B|AB|2B|AB K 1 1 0 1 0 1 1]4B|CB|4B|CB
, (ND) 1 0 0 1 1 0 0 |2C|AC|AC]|2C L 0 1 0 1 1 0 0 |4C|CcClCcC]4c
- 0 0O 0 1 1 0 1 |2DJAD|2D]AD M 1 1 0 1 1 0 1 |4D|CD|4D]CD
. 0 0O 0 1 1 1 0 J2E[AE]|2E|AE N 1 1 0 1 1 1 0 |4E|JCE|4E|CE
/ 1 0 0 1 1 1 1]2F|AF|AF|2F 0 0 1 0 1 1 1 1]J4F|CF|CF]|4F
0 0 0 1 0 0 0 0]30|/B0|30]|BO P 1 1 1 0 0 0 0[|5|D0|50]|D0
1 1 0 1 0 0 0 1]31|B1]|B1]31 Q 0O 1 1 0 0 0 1]|51|D1]D1]|51
2 1 0 1 0 0 1 0]s2|B2|B2|32 R 0 1 1 0 0 1 0]52|D2|D2]52
3 0 0 1 0 0 1 11]33|B3|33|B3 S 1 1 1 0 0 1 1|53|D3|53]|D3
4 1 0 1 0 1 0 0]34|B4|B4]| 34 T 0 1 1 0 1 0 0]54|D4|D4]| 54
5 o0 0 1 0 1 0 1135|B5|35]|B5 U 1 1 1 0 1 0 1 |55|D5|55]D5
5] o0 0 1 0 1 1 0]|36(|B6|36|B6 \ 1 1 1 0 1 1 0 |58]|D6|56]|D6
7 1 0 1 0 1 1 1]137|B7|B7|37 W 0O 1 1 0 1 1 1]57|D7|D7]|57
8 1 0 1 1 0 0 0]38|Bs8|Bs| 38 X 0 1 1 1 0 0 0]58|D8|D8]| 58
9 0 0 1 1 0 0 11]39|B9|39]|B9o Y 1 1 1 1 0 0 1|59|Do|59]|D9
1 (ND) 0o 0 1 1 0 1 O0|3A|BA|3A|BA z 1 1 1 1 0 1 0 |5A|DA|5A|DA
; (ND) 1 0 1 1 0 1 1 |3B|BB|BB]| 3B [ (ND) 0 1 1 1 0 1 1 |5B|DB|DRB| 5B
< (ND) 0 0 1 1 1 0 0 |3C|BC|3C|BRC \ (ND) 1 1 1 1 1 0 0 |5C|DC|5C|DC
= (ND) 1 0 1 1 1 0 1 |3D|BD|BD]3D ] (ND) 0 1 1 1 1 0 1 |5D|DD|DD] 5D
> (ND) 1 0 1 1 1 1 0 |3E|BE|BE]| 3E A ES) 0 1 1 1 1 1 0 |5E|DE|DE|5E
? (ES) 0 0 1 1 1 1 1 |3F|BF|3F|BF (ND) 1 1 1 1 1 1 1 |5F |DF | 5F | DF
Track 2 and 3 Character Set
Card Data ASCII Card Data ASCII
Character | P B4 B: Bs By |PO|P1|EP|OP Character | P B4 B: B B¢ |PO|[P1|EP]|OP| Hex Character
0 1 0 0 0 0|30]|B0O]J30|RO 8 0 1 0 0O 0]|38|B3|B8] 38
1 0 0 0 0 1]31|B1|B1]|31 9 1 1 0 0 1139(B9|39]|B9
2 0 0 0 1 0]32|B2]|B2|32 L (AS) 1 1 0 1 0 |3A[BA|3A]|BA A
3 1 0 0 1 1133]|B3|33|R3 HES) 0 1 0 1 1 |3B|(BB|BB|3B B
4 0 0O 1 0 0]34|B4|B4]| 34 < (ND) 1 1 1 0 0 |3C|BC|3C|BC C
5 1 0 1 0 1]35|B5]|35(|B5 = (FS) 0 1 1 0 1 ]|3D|BD|BD|3D D
5] 1 0 1 1 0]36|B6|36]|B6 > (ND) 0 1 1 1 0 |3E|BE|BE]|3E E
7 0 0 1 1 1 137]|B7|B7]| 37 7 (ES) 1 1 1 1 1 |3F | BF|3F | BF F

P = Parity AS = Account Separator (Track 3 only) MAG.TEK@

EP = Even Parity ND = Character Not Defined by Credit Card Standards

OP = Odd Parity OG = Optional Graphic REGISTERED TO ISO 9001:2000

PO = Parity bit setto 0 1710 Apollo Court, Seal Beach, CA 90740

P1 = Parity bitsetto 1 Phone: (562) 546-6400, Help Line (651) 415-6800

S8 = Start Sentinel Fax (562) 546-6301 hitp://www.magtek.com

ES =End Sentinel P/N 99875065-4, 4/03C0pyn'ght 2000-2003, Mag-Tek®, Inc.

FS = Field Separator

Figure A-18. ASCII Character Conversion Chart
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