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SECTION 1.  FEATURES AND SPECIFICATIONS 
 

The MT-215 TTL Half Card Insertion Reader reads the magnetic stripes on cards that have only 
a part of the stripe encoded.  The Reader conforms to industry specifications including 
ANSI/ISO Standards 7810, 7811, 7812, and 7813. 
 
The Half Card Reader is used primarily for access control but may also be used in security 
systems, ID card checking terminals, car parking systems, gaming, and hotel management 
systems. 
 
Design simplification provides easy and reliable handling by minimizing the number of 
components.  The wide card and speed range provides high accuracy readings to every user at 
speeds of 3 to 50 inches per second. 
 
Reading capacities for tracks are as follows: 
 
 Track Bits Per Inch Number of Characters 
 
 1 210 34 alphanumeric 
 2 75 16 numeric 
 2 128 27 numeric 
 
CONFIGURATIONS 
 
The Reader is available in the following configurations: 
 
 Part Number  Track 
 
 21066014 2 
 21066015 1 
 
RELATED DOCUMENTS 
 
The Half Card Reader will read cards that meet the standards defined by ISO (International 
Standards Organization) except for the number of characters: 
 
ISO 7811 Identification Cards - Mag-stripe Cards, Tracks 1-3 
ISO 7810 Identification Cards - Physical Specifications (ID-1 Cards) 
 
Available from ANSI, Phone 212-642-4900; www.ANSI.org. 
 
For further information about magnetic stripe readers, refer to MagTek part number 99875148, 
I/O Interface for TTL Magnetic Stripe Readers, Technical Reference Manual. 
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SPECIFICATIONS 
 
The specifications are as follows: 
 

Table 1-1.  Specifications 
 

Recording Method Two-frequency coherent phase (F2F) 
Card Speed Through Unit 3 to 50 inches per second 
Reading Capacity* Track 1, 210 BPI, 34 characters alphanumeric 

Track 2: 75 BPI, 16 characters numeric 
Track 2: 128 BPI, 27 characters numeric  

Power Requirements +5VDC ± 5% at 13mA (typical) 
Output Signal Levels 
using 74HCT367 

Vol=0.4V at 2mA 
Voh=Vcc  -0.5 V at 2mA 

Operating Temperature 32oF (0oC ) to 140oF (60oC)   
Operating Humidity 10% to 90% noncondensing 
Life 300,000 passes (150,000 insert cycles) 
Physical Dimensions Height:  0.89 inch (22.6mm) 

Length:  2.66 inches (67.6mm) 
Width:  2.36 inches (60.0mm) 

 
* The Half Card Reader can read half of a fully encoded card, however, the likelihood of errors going 
undetected increases dramatically when the LRC is not read.  When using LRC, the odds of an error 
going undetected are about 1 in 10,000 reads compared to about 1 in 7 reads when no LRC is present.  
For this reason, MagTek does not recommend reading cards that exceed the Half Card Reader's 
maximum number of characters. 
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SECTION 2.  INSTALLATION 
 
The installation consists of mounting and connecting the Reader. 
 
MOUNTING 
 
The Reader has three mounting holes with inserts for 3.0mm diameter, a thread pitch of 0.5mm, 
and a depth of 6.0mm.  The mounting holes and dimensions are shown in Figure 1-2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2-1.  Mounting Dimensions 

 
Mount the reader by attaching three screws through a surface and into the three mounting inserts 
shown in Figure 2-1.  Connect cable connector to J1.  Figure 2-2 shows orientation of the pins 
and the orientation for inserting the card.  Pin 1 is closest to the center of the PCB, and Pin 8 is 
closest to the edge of the PCB. 
 
 
 
 
 

NOT TO SCALE

48mm 
1.890 in 

 

 

24mm 
0.945 in 

INSERTS 
M3x0.5Px6L

40mm 
1.576 in 

22mm 
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Figure 2-2.  Connector, and Card Orientation 
 
MOLEX MATING CONNECTOR 
 
The Molex mating connector has 0.100" spacing for 0.025" square pins.  Part numbers are as 
follows: 
 
 Molex Part Number Description 
 

 22-01-2081 Connector Body 
 08-50-0114 Crimp Terminals 

 
PIN LIST 
 
The pin list for J1 is shown below. 
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Table 2-1.  J1 Pin List – Molex Header 22-12-2081 
 

PIN SIGNAL DESCRIPTION 

1 SW1 BATTERY SAVER 

2 SW1 BATTERY SAVER 

3 BACK SENSOR ACTIVE LOW 

4 DATA ACTIVE LOW 

5 CARD PRESENT ACTIVE LOW 

6 STROBE VALID DATA WITH 
FALLING EDGE 

7 Vcc +5 VDC 

8 GND GROUND 
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SECTION 3.  OPERATION 
 
The orientation of card insertion is shown in Figure 2-2.  The timing for Back Sensor and Card Present is shown 
in Figure 3-1. 
 
TIMING FOR BACK SENSOR AND CARD PRESENT 
 
Figure 3-1 shows the timing for the Back Sensor and the Card Present signals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HEAD OUTPUT 
SIGNAL 

TIME OF INSERTION TIME OF WITHDRAWAL 

CARD PRESENT 
AT CONNECTOR 

INTERNAL CARD 
PRESENT 

BACK SENSOR 
AT CONNECTOR  

ACTIVE DATA 
MOST RELIABLE 
ACTIVE DATA 

NOTE 1 NOTE 1 

NOTE 1

NOT TO SCALE NOTE 1: 
 
Time out of the internal card present signal occurs approximately 150 ms 
after the last strobe transition.  The internal card present signal becomes 
active when the movement of an encoded magnetic stripe past the read 
head generates a signal.  The back sensor and internal card present are 
gated together to reduce the dwell time needed before the read-on-
withdrawal can be initiated. 

Figure 3-1.  Timing for Back Sensor and Card Present Signals 
 
While it is possible for the Card Reader to read data on either the insertion or withdrawal stroke, it should be 
noted that card reading is most reliable during the card withdrawal stroke.  For this reason MagTek recommends 
that customer’s software should be designed to emphasize data capture during the card withdrawal stroke.  For 
the most reliable operation: Read the card upon insertion, when the card present goes high, check for errors, if 
no errors, output the data, start sentinel first, after the card is withdrawn.  If an error is detected, clear the stored 
data and read the card on withdrawal, if no errors, output the data, start sentinel first, otherwise output an error 
indication or a try again message. 
 
For further information about magnetic stripe readers, refer to MagTek part number 99875148, I/O Interface for 
TTL Magnetic Stripe Readers, Technical Reference Manual. 
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TIMING FOR DATA AND STROBE 
 
The timing for Data and Strobe is shown in Figure 3-2. 
 

 0            0          0           0           1           1           1          1        0           0           1          1           1 

DATA 

STROBE 

BACK SENSOR 

SW1 NOTE 4 

CARD PRESENT

NOTE 5 

NOTE 3 BIT 
TIME

STROBE WIDTH 
APPROXIMATELY 
25-50% OF BIT TIME 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Notes 
 
1. The CARD PRESENT signal is low when a recorded card is being moved across the read head.  The rear 

sensor switch is connected with CARD PRESENT to insure that CARD PRESENT will go high when the 
card is fully inserted.  Time-out of the CARD PRESENT signal occurs approximately 150ms after the last 
strobe transition, after card removal. 

 
 The output of the rear sensor is quiescently high.  It goes low when the card is completely inserted and 
remains that way as long as the card is completely inserted (Pin 3 on the single track, and Pin 5 on the d
track). 

ual 

4. Switch 1 (SW1) is normally open.  It closes after the first 0.85 inch of card is inserted and before the card 
reaches the head gap.  It will remain closed until all but 0.85 inch of the card has been removed.  This 
switch may be used for power saving for battery operation. 

 
5.  This is the time the card is against the back sensor. 
 
6. See MagTek P/N 99875148 for interfacing information.    

Figure 3-2.  Timing for Data and Strobe 

 
2. DATA is valid 1.0 μs (minimum) before the negative edge of STROBE. 
 
3. There are 8 or 9  head flux reversals for this configuration. These will be delayed (not output) before 

enabling the Bit Recovery system. 
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