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ADMINISTRATIVE INFORMATION

DATE OF TEST: October 21-23, 2003
DATE OF RECEIPT: October 21, 2003
PURPOSE OF TEST: To demonstrate the compliance of the

Thermal Printer with RFID, T5204e, with
the requirements for FCC Part 15 Subpart B
Section 15.107, Subpart C Section 15.207,
15.209 and 15.247 devices.

Addendum A isto clarify the setup photos
and antenna gain and to revise the MPE

caculations.
TEST METHOD: ANSI C63.4 (1992)
MANUFACTURER: Printronix

P.O. Box 19559
Irving, CA 92623-9559

REPRESENTATIVE: Josh Wiseman

TEST LOCATION: CKC Laboratories, Inc.
110 Olinda Place
Brea, CA 92621
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SUMMARY OF RESULTS

As received, the Printronix Thermal Printer with RFID, T5204e was found to be fully compliant
with the following standards and specifications:

Canadian Canadian FCC
Standard Section Standard | FCC Section Test Description
RSS 210 55 47CFR 15.203 Antenna Connector Requirements
RSS 210 6.2.1 47CFR 15.209 General Radiated Emissions Requirement
RSS 210 6.3 47CFR 15.205 Restricted Bands of Operation
RSS 210 6.4 47CFR 15.215(c) Frequency Stability Recommendation
RSS 210 6.5 47CFR 15.35(c) Pulsed Operation
RSS 210 6.6 47CFR 15.207 AC Mains Conducted Emissions Requirement
RSS 210 6.2.2(0)(al) 47CFR 15.247(a)(1) Minimum Channel Bandwidth
RSS 210 6.2.2(0)(al) 47CFR 15.247(g) Hopping Sequence — customer to provide
Incorporation of Intelligence- customer to
RSS 210 6.2.2(0)(al) 47CFR 15.247(h) provide
RSS 210 6.2.2(0)(a2) 47CFR 15.247(a)(1)() | Average Time of Occupancy
RSS 210 6.2.2(0)(a2) 47CFR 15.247(b)(2) RF Power Output
Directional Gain Antennae — customer to
RSS 210 6.2.2(0)(a3) 47CFR 15.247(b)(4) provide
RSS 210 6.2.2(0)(el) 47CFR 15.247(c) Spurious Emissions
IC 3172-A 90473 Site File No.
Notes: Rule Sections for RSS 210 are in accordance with RSS 210 Issue 5 Amendment 1

CONDITIONS FOR COMPLIANCE
No modifications to the EUT were necessary to comply.

APPROVALS
Steve Behm, Director of Engineering Services
QUALITY ASSURANCE: TEST PERSONNEL:

S é A (k. Hoencta W

Joyce Wdker, Qudlity Assurance Adminigrative Chuck Kendall, EMC Test Engineer
Manager
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FCC 15.31(e) Voltage Variations

CORRECTED CORRECTED CORRECTED
READING READING READING SPEC
FREQUENCY dBpV/m dBpV/m dBpV/m LIMIT
MHz 85% 100% 115% dBuVvV/m
926.517 113.0 113.0 113.0 137.0
Test Method: ANSI C63.4 (1992)
Spec Limit; FCC Part 15 Subpart C Section 15.247(b)(1)/15.31(e)
Test Distance: 3 meters

FCC 15.31(m) Number Of Channels
This device operates on 50 channels.

FCC 15.33(a) Frequency Ranges Tested
15.107/15.207 Conducted: 150 kHz — 30 MHz
15.209/15.247 Radiated: 9 kHz — 10 GHz

FCC SECTION 15.35:

ANALYZER BANDWIDTH SETTINGS PER FREQUENCY RANGE

TEST BEGINNING FREQUENCY ENDING FREQUENCY BANDWIDTH SETTING
CONDUCTED EMISSIONS 150 kHz 30 MHz 9kHz
RADIATED EMISSIONS 9kHz 150 kHz 200 Hz
RADIATED EMISSIONS 150 kHz 30 MHz 9kHz
RADIATED EMISSIONS 30 MHz 1000 MHz 120 kHz
RADIATED EMISSIONS 1000 MHz 10 GHz 1 MHz

FCC 15.203 Antenna Requirements
The customer will change the connector used during testing to a solder type, so it will be non-
removable; therefore the EUT complies with Section 15.203 of the FCC rules.

FCC 15.205 Restricted Bands

The fundamental operating frequency lies outside the restricted bands and therefore complies
with the requirements of Section 15.205 of the FCC rules. Any spurious emission coming from
the EUT was investigated to determine if any portion lies inside the restricted band. If any
portion of a spurious emissions signal was found to be within a restricted band, investigation was
performed to ensure compliance with Section 15.209.

FCC 15.215 Additional Provisionsto the General Radiated Emission Limitations

The fundamental frequency was kept within the central 80% of the permitted band in order to
minimize the possibility of out-of-band operation. Refer to Appendix B for the test equipment
used and Appendix C for the occupied bandwidth plot(s).

Eut Operating Frequency
The EUT was operating at 902-928 MHz.
The EUT isafrequency hopping device operating in the 902 — 928 MHz.

Page 6 of 60
Report No: FC03-070A



_Wi"r.-i.rrlrlqﬂ wiwee F astssras

e R PR O T P =, IR

<K

EQUIPMENT UNDER TEST (EUT) DESCRIPTION

The EUT tested by CKC Laboratories was a production unit.

The following model has been tested by CKC Laboratories. T5204e

The following additional models are identical electrically to the one which was tested, or any
differences between them do not affect their EMC characteristics, and therefore they comply to
the level of testing equivalent to the tested models.

T5304e
*4400-004

*The 4400-004 will show IBM for the Trademark/Company name.
EQUIPMENT UNDER TEST

Thermal Printer with RFID

Manuf: Printronix

Moddl: T5204e

Seridl: 480329082260

FCC ID: ESA-ADRFID (pending)

PERIPHERAL DEVICES
The EUT was tested with the following peripheral device(s):

L aptop Computer

Manuf: Ddll
Mode!: 66902 (Latitude)
Seridl: 00066902-12800-82P-3038
FCC ID: DoC
MEASUREMENT UNCERTAINTY

TEST HIGHEST UNCERTAINTY
Radiated Emissions +/-2.94 dB
Conducted Emissions +/- 1.56 dB

Note: Reported uncertainties represent expanded uncertainties expressed at approximately the
95% confidence level using a coverage factor of k=2. Statements of compliance are based on the
nominal valuesonly.
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REPORT OF MEASUREMENTS

The following tables report the six highest worst case levels recorded during the tests performed
on the EUT. All readings taken are peak readings unless otherwise noted. The data sheets from
which these tables were compiled are contained in Appendix C.

FCC 15.107/15.207 Six Highest Conducted Emission Levels
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Lisn Cable READING LIMIT MARGIN NOTES
MHz dBpv dB dB dB dB dBpv dBpv dB
1.030108 437 0.0 0.1 43.8 46.0 -2.2 B
1.068385 43.6 0.0 0.1 437 46.0 -2.3 B
24.881560 46.5 0.0 0.3 46.8 50.0 -3.2 w
28.492560 46.2 0.0 0.3 46.5 50.0 -35 w
29.424430 47.4 0.0 0.3 47.7 50.0 -2.3 w
29.506660 46.2 0.0 0.3 46.5 50.0 -35 w
Test Method: ANSI C63.4 (1992) NOTES: B =Black Lead
Spec Limit: FCC Part 15 Section 15.107/15.207 W = White Lead

COMMENTS: Transmitter is instaled in the printer and transmitting info to the tag. Laptop
computer is sending al "H Patterns” to the printer via Centronics interface cable. AC power is
120 Voltsat 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20 MHz. Frequency range tested: 150 kHz —
30 MHz.
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FCC 15.209 Six Highest Radiated Emission Levels: 9kHz - 30 MHz
METER CORRECTION FACTORS CORRECTED SPEC
FREQUENCY READING Ant Cable Corr READING LIMIT  MARGIN NOTES
MHz dBuv dB dB dB dB dBuV/m dBuV/m dB
1.982 40.1 104 0.3 -40.0 10.8 29.5 -18.7 Y
2.581 39.0 10.3 0.3 -40.0 9.6 29.5 -19.9 Y
3.303 34.2 10.3 0.3 -40.0 4.8 29.5 -24.7 Y
8.499 324 10.3 0.5 -40.0 3.2 29.5 -26.3 Y
27.160 334 8.8 1.0 -40.0 3.2 29.5 -26.3 Y
27.900 331 8.6 1.0 -40.0 27 29.5 -26.8 \Y
Test Method: ANSI C63.4 (1992) NOTES: V = Vertical Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.209
Test Distance: 3 Meters

COMMENTS: Transmitter is instaled in the printer and transmitting info to the tag. Laptop
computer is sending al "H Patterns” to the printer via Centronics interface cable. AC power is
120 Voltsat 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20 MHz.
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FCC 15.209 Six Highest Radiated Emission Levels: 30-1000 MHz
METER CORRECTION FACTORS CORRECTED SPEC
FREQUENCY READING Ant Amp Cable READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBuV/m dBuV/m dB
40.022 49.8 155 | -285 12 38.0 40.0 -2.0 HQ
40.023 47.9 155 | -285 12 36.1 40.0 -3.9 VQ
92.160 51.3 99 | -285 19 34.6 435 -8.9 \Y
99.999 51.5 121 | -284 | 20 37.2 435 -6.3 Y
108.006 47.7 137 | -284 | 21 3h5.1 435 -84 Y
367.489 434 186 | -283 | 39 37.6 46.0 -84 H
Test Method: ANSI C63.4 (1992) NOTES: H = Horizontal Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.209 V = Vertical Polarization
Test Distance: 3 Meters Q = Quasi Peak Reading

COMMENTS: Transmitter is instaled in the printer and transmitting info to the tag. Laptop
computer is sending al "H Patterns” to the printer via Centronics interface cable. AC power is
120 Voltsat 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20 MHz.
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FCC 15.247 20dB BANDWIDTH

15.247 -20dB BV Peak 27 G5dBm (EWY=237 kHz)

Fef Level 44 dBm  ATTERM 35 dB OFFSET: 20dB
RES B 3.0KHz WID By 3.0MHzZ SWP: B11.111msec
Marker: 910 282MHz 27 B54dBm

30

201

-30 T

-40
9092 9094 9096 9095 900 902 9104 9106 9105 9110 9112

Freqguency [MHz]
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FCC 15.247 20dB BANDWIDTH

30

207

-30

19.247 -20dB BvY Peak 27 .65dBm (BvY=237 kHz)-2
Fef Level 44 dBm ATTEM 33 dB OFFSET: 20dB

RES B 3.0KHzZ ID B 3.0KHzZ 5P 277 77amsec

harker: 910.28MHZ 27 B27dBm

L)

\f

N
Ry

209 .5

094

2100 2101 2102 91035 9104
Freqguency [MHz]

9105 9106 9107
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FCC 15.247(a)(1) NUMBER OF HOPPING CHANNELS

Bty

101

=104

15.247(a)(1) Mumber of Happing Channelz

Ref Level 30dBpy  ATTEM 30D OFFSET, 20dB

RES Enaf 100.08Hz VID BWE 100.0MH: WP 20 0msec

Marker: 907 7SMHz 2 4dBpY

a4 06 903 910 M2 oi4 Me  Ja
Frecuency [MHz]

920

s

d24

o6 328
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FCC 15.247(a)(1) FREQUENCY SEPARATION

15247 (a0(1) Frequency separation (425 dHz from adiacend frequency)
flevel S0 by  ATTEM 30 dB OFFSET. 20dB
3 BV 100KHZ Wik B 10.00Hz 3P 20.0insec
rker 10 915.2070Hz 17.5 dBpY  Warker 2 815 207kHz 175 dBpy Dela

10+

46 4.7 M43 9149 a0 M5 2 3 133
Freguency [MHz]
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FCC 15.247(a)(1)(i) AVERAGE TIME OF OCCUPANCY

152472101 N Aerage Time of Occupancy (20sec total) 2 sweeps captured ea 300ms.
Fef Level 13099 dBpt ATTEM 35 dB
RE= Bt 120 0KHz *ID BWW. 300.0KHz Certer Freq: 924 EMHz

le 15 sec >

130
1 *‘ <+ 300ms
1201 1 B

1107

1007

dBuY

90 1

g0 1

FR & 8

10 +———————————+——+—+—+——+——+——+——+——+—+—+—+—+—+—+—+—+—+——+—+—+—
o 1 2 3 4 5 6 F & 89 10 11 12 13 14 15 16 17 18§ 189 20

Time [zec)

As can be seen in the diagram above the on time at 924.6 MHz is approximately 300 ms per 15
seconds or 300/15 ms or 200 ms/10 seconds. Expressing this in seconds, it is 0.2 seconds for a
10 second period. Thisislessthan 0.41 seconds per 10 second interval.
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FCC 15.247(a)(1)(i) AVERAGE TIME OF OCCUPANCY

15. 24702101 nAverage Time of Qocupancy (16s total) 2 sweeps captured ea 300ms.
Fef Level 130,99 dByY  ATTEN 35 dB
RE= B 120.0KHz D Bv: 300 0WHz Certer Freq: 924 BMHz

«——— 10 —

130
> [¢— 300ms
120 L

1101

1001

dBy

301

80

T L]
] U\.L " | e

G0

1] 1 2 3 4 3 G 7 g 10 11 12 13 14 15 16

Time [zec]

As shown above in a 10 second period the frequency is occupied for approximately 300 ms
totally.
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FCC 15.247(a)(1)(i) AVERAGE TIME OF OCCUPANCY

152472101 N Aerage Time of Occupancy (20sec total) 2 sweeps captured ea 300ms.
Fef Level 13099 dBpt ATTEM 35 dB
RE= Bt 120 0KHz *ID BWW. 300.0KHz Certer Freq: 924 EMHz
130
1201 B L
M0t
1001
=
juu B
im]
=
a0 1
a0 1
7o L
) ) hJ
=0 -ttt
o 1 2 3 4 5 6 F &8 9 10 11 12 13 14 15 16 ¥ 18 19 20
Time [zec)

As can be seen in the above 20 second period in zero frequency span, the 924.6 MHz frequency
was on twice in a 20 second period. Thisis an average of 300 ms dwell on this frequency in a
ten second period, which is below the 410 ms requirement of the 15.247(a)(1)(i)
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FCC 15.247(b)(2) ANTENNA CONDUCTED POWER OUTPUT 29.26 dBm

dBm

a0

15 247(b)2) Arderna Power Outpud (29 26 dBim)
fLevel 37 A7 dBim  ATTEMZ0dB OFFZET: 2102
S BV 300.0HHz VID B S00.0KHZ SW: S0msec

rker: 915 631 bHz 23 22508m

23:
EE:
2]
22:
201
13:

161

14
;M52

]

9154

9155

56 = MNaa

Frequency [MHz]

9153

2160

eI
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FCC 15.247(b)(2) ANTENNA CONDUCTED POWER OUTPUT LOW FREQUENCY

1524721 Art, Cond, Power (L0 Freg)
fLewel 37A7 dBm  ATTEM 30¢dB  OFFSET: 2148
S B 300.0KHz WID B 300.0KHZ 2wk S0msec
rker: 902 338hiHr 23 .00408m
30
254
261
241
E 221
=]
209
131
161
1.1 + ¥ } $ } } + + 4+ 4 & ¥ } $ } } + +
Q020 021 a2 anz3 anz 4 25 0B anz.y anza
Frequency [kHz]
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FCC 15.247(b)(2) ANTENNA CONDUCTED POWER OUTPUT HIGH FREQUENCY

dBrm

15.247(b)2) Arl. Cond. Pwr.. Outpit (Hi Freg)

flevel 3717 dBm  ATTEM30dB  OFFSET: 21d8
S BV 300.0KHZ WID B Z00.0KHZ SWF: S0msec

rker: 926 50 Hz 29161 dBm

an

251
EE:
2]
22:
EI]:
13:

161

1.1 ¥ $ } } } $ $ %+ & ¥ ¥
251 a2 9263 9264 b= e S0
Frequency [MHz]

=0 = i

qi58

9268 9270
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FCC 15.247(b)(2) Power Output
METER CORRECTION FACTORS CORRECTED SPEC
FREQUENCY READING Ant Cable READING LIMIT  MARGIN NOTES
MHz dBuv dB dB dB dB dBuV/m dBuV/m dB
902.392 75.1 240 6.6 105.7 137.0 -31.3 Y
902.410 75.7 240 6.6 106.3 137.0 -30.7 H
915.177 78.6 24.1 6.6 109.3 137.0 -27.7 H
915.192 78.1 24.1 6.6 108.8 137.0 -28.2 Y
926.517 82.1 24.2 6.7 113.0 137.0 -24.0 Y
926.518 80.2 24.2 6.7 1111 137.0 -25.9 \Y
Test Method: ANSI C63.4 (1992) NOTES: H = Horizontal Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.247(b)(2) V = Vertical Polarization
Test Distance: 3 Meters

COMMENTS: Transmitter is instaled in the printer and transmitting info to the tag. Laptop
computer is sending al "H Patterns® to the printer via Centronics interface cable. AC power is
120 Voltsat 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20 MHz.

Page 21 of 60
Report No: FC03-070A




CIKC Mo

FCC 15.247(b)(2) POWER OUTPUT MIN

15:247(b3(2) Artenina Power Oulput (Minimurn Porver) 17 438m (54 95mi)
FefLevel 20 dBpy  ATTEM IO JB OFFSET, 20d4B

RES BV 100.0HHZ VID BV 100.0KHZ SWP: 20 Omsec

Marker: S03.0MHz 17 4dByy

ann 310 320 a0 340
Frecuency [MHz]
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FCC 15.247(b)(2) POWER OUTPUT MAX

5247(B102) Antenna Powveer Output  (Bdsceimum Poweer] 28 3dBm (B7E 1 m)
Fef Level 30dBY  ATTEM30dB  OFFSET, 204B
RES Bt 100.0KHZ 0 By 100 0KHz 3P 20 Qinsec
Marker: 514 28Hz 28 ZdBpY

ann 310 320 a0 340
Frecuency [MHz]
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FCC 15.247 (b)(5)Maximum Permissible Exposur e Calculations

Calculations prepared for:

Printronix
PO Box 19559

Irvine, CA 92623-9559

Modd Number:

Fundamental Operating Frequency:

T5204e

Maximum Rated Output Power:
Measured Output Power:

Calculations prepared by:

Mike Wilkinson

CKC Laboratories, Inc.
5473A Clouds Rest Road
Mariposa, CA 95338

902MHz — 928MHz

1.00 Waitt
836.57 mW

MPE Limit in accordance with 1.1310(b): Limits for general population/uncontrolled exposure

MPE Limit = .601 (mW/crm?)

EIRP Distance Power Density Result
(mw) (cm) (mW/cm?)
836.57/mW 10.52 .601 Pass

Power Density(mW / cm?) = .

EIRP

mZ

Given: EIRPinmWanddincm

Under normal operating conditions, the antenna is designed to maintain a separation distance of greater
than 20cm from all persons. As can be seen from the M PE results, this device passes the limits specified
in 1.1310 at adistance of 10.52cm and at a output power of 836.57 mW.
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FCC 15.247(c) Six Highest Radiated Emission Levels: 1-10 GHz
METER CORRECTION FACTORS CORRECTED  SPEC
FREQUENCY READING Ant Amp Cable READING LIMIT MARGIN NOTES
MHz dBuv dB dB dB dB dBuV/m dBuV/m dB
2490.000 48.3 286 | -37.8 | 34 425 54.0 -11.5 VA
2820.090 49.2 302 | -389 | 32 43.7 54.0 -10.3 VA
4259.310 46.1 333 | -395 | 47 44.6 54.0 -9.4 VA
5496.680 38.6 343 | -36.7 | 56 41.8 54.0 -12.2 HA
5570.000 38.6 341 | -36.7 | 56 41.6 54.0 -12.4 HA
6429.530 38.2 335 | -349 | 59 427 54.0 -11.3 HA
Test Method: ANSI C63.4 (1992) NOTES: H = Horizontal Polarization
Spec Limit: FCC Part 15 Subpart C Section 15.247(c) V = Vertical Polarization
Test Distance: 3 Meters A = Average Reading

COMMENTS: Transmitter is instaled in the printer and transmitting info to the tag. Laptop
computer is sending al "H Patterns” to the printer via Centronics interface cable. AC power is
120 Voltsat 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20 MHz.
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FCC 15.247(c) ANTENNA CONDUCTED SPURIOUSEMISSIONS: 9kHz - 30 MHz

15.247(c) Arlenna Conducted Spurs (0000930 MHZ)
RefLevel 37 17 dBm ATTEM30dB  QFFSET. HdB
RES B 3.0MHZ WID B 30.01HZ 3P 604 344msec
arker: 17.40Hz -0 04448m

=30 1

_du-W\W_WMWMW

1T 23 4 56 7 8 3101112131413 16171819 2021 22 23 24 20 26 27 26 29 30
Freaquency [MHz]
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FCC 15.247(c) ANTENNA CONDUCTED SPURIOUS EMISSIONS: 30-1000 MHz

15.247(c) Antenna Corducted Spurs (Z0-1000 MHz)
Fef Level 3717 dBm ATTEN 30 &8 OFFSET, 21dB
RES Bvit 120, 0KHz 10 Bt 300 0HZ SWF: 146 443msec
Warker: 533 00MHz -26 839548m
0 —
=0+
101
o
& L
=
107
IW-W W
-=0
-4Q
100 200 300 400 00 GO0 00 a00 ano 1000
Freguency [MHz]
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FCC 15.247(c) ANTENNA CONDUCTED SPURIOUSEMISSIONS: 1-10 GHz

15.247(c) Artenna Conducted Spurs [1-10 GHz)
RefLevel 3T A7 dBm  ATTEMN 30 o8B OFFEET; 21dB
RES BV 1.0MHZ YID B 1.0MHZ SWP: 22 Smsec
Warker: 2 96GHz 17 S5848m

=17

254 t + t t t + t t + f t + t f + f t
1000 2000 000 4000 2000 G000 FO00 oo 3000 10000

Freguency [MHz)
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FCC 15.247(c) BANDEDGE HIGH FREQUENCY

15.247(c) Bandedge compliance (Hi Freg)
flevel 3717 dBim  ATTEM 30dB  OFFSET: 2148
3 BV 100.0KHZ WID B 100.0KHZ SWP: 5.0msec
rker: 526 53MHz 28.165d0Bm

26 27 b= 949 930 331 962 a3 94 935
Frecuency [MHz]
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FCC 15.247(c) BANDEDGE

15.247(c) Bandadge compliancs

flevel 3717 dBim  ATTEM S0 dB  OFFSET: 2148
38N 100.08HE YID B 100.0KHT WP S0msec

rker: 902 ahHz 28 0855m

o

06

car oan =g S0 =11
Frecuency [MHz]

02 03

304 s
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FCC 15.247(c) RADIATED BANDEDGE LOW FREQUENCY

15 247(z) Radiated Bandedge Compliance (L0 FREG)

Ret Level 37 dEpv' ATTEN O &5

RES B Z0.0MHz WID B 30.0KHZ SWe: 20.0msec

Marker: S02 2B3MHz 57 SdBpY

cdaphy

oy

g3 B33 ann
Frequency [MHz]

= 1) |

s
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FCC 15.247(c) RADIATED BANDEDGE HIGH FREQUENCY

15.247(c) Radisled Bandegds Compliancs (Hi Frag).
f Level 87 dbpy ATTEM OB
S BV 1 OMHZ WID BWE 1.0MHZ AP 200mses
rker: 926 B20Hz B83.1dBuY
a0
8017
0T
g}m bl
g. !
& 4
0T
07
K W
04 . - - : : : - : i . - -
926 [27 925 929 930 931 932
Frequency [#Hz]

ANTENNA GAIN

The antenna gain measured was found to be < -3 dBi.
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TEMPERATURE AND HUMIDITY DURING TESTING
The temperature during testing was within +15°C and + 35°C.
The relative humidity was between 20% and 75%.

EUT SETUP

The equipment under test (EUT) was set up in a manner that represented its normal use, as
shown in the photographs in Appendix A. Any specia conditions required for the EUT to
operate normally are identified in the comments that accompany the emissions tables. The
corrected data was then compared to the applicable emission limits to determine compliance.

The cables were routed consistent with the typical application by varying the configuration of the
test sample. Interface cables were connected to the available 1/0O ports of the test unit. The
effect of varying the position of the cables was investigated to find the configuration that
produced maximum emissions. 1/0O cables were of the type and length specified in the individual
requirements. The length of cable that produced maximum emissions was selected.

The radiated and conducted emissions data of the EUT was taken with the HP Spectrum
Analyzer. Incorporating the applicable correction factors for distance, antenna, cable loss and
amplifier gain, the data was reduced as shown in Table A.

Preliminary and final measurements were taken in order to ensure that all emissions from the
EUT were found and maximized.

CORRECTION FACTORS

The basic spectrum anayzer reading was converted using correction factors as shown in the
highest emissions readings in the tables. For radiated emissions in dBuV/m, the spectrum
analyzer reading in dBuV was corrected by using the following formula in Table A. This
reading was then compared to the applicable specification limit to determine compliance.

TABLE A: SAMPLE CALCULATIONS
Meter reading (dBuv)

+  Antenna Factor (dB)

+ CableLoss (dB)

- Distance Correction (dB)

- Preamplifier Gain (dB)

=  Corrected Reading (dBuV/m)
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TEST INSTRUMENTATION AND ANALYZER SETTINGS

The test instrumentation and equipment listed in Table A were used to collect both the radiated and
conducted emissions data for the EUT. For radiated measurements from 9 kHz to 30 MHz, the
magnetic loop antenna was used. For radiated measurements below 300 MHz, the biconica antenna
was used. For frequencies from 300 to 1000 MHz, the log periodic antenna was used. The horn
antenna was used for frequencies above 1000 MHz. All antennas were located at a distance of 3
meters from the edge of the EUT. Conducted emissions tests required the use of the FCC type LI1SNs.

The HP spectrum analyzer was used for al measurements. Table B shows the analyzer
bandwidth settings that were used in designated frequency bands. For conducted emissions, an
appropriate reference level and a vertical scale size of 10 dB per division were used. A 10 dB
external attenuator was also used during conducted tests, with internal offset correction in the
analyzer. During radiated testing, the measurements were made with 0 dB of attenuation, a
reference level of 97 dBuV, and avertical scale of 10 dB per division.

SPECTRUM ANALYZER DETECTOR FUNCTIONS

The notes that accompany the measurements contained in the Tables indicate the type of detector
function used to obtain the given readings. Unless otherwise noted, al readings were made in the
"Peak" mode. Whenever a "Quas-Peak” or "Average' reading is listed as one of the sx highest
readings, this is indicated as a "Q" or an "A" in the appropriate table. The following paragraphs
describe in more detail the detector functions and when they were used to obtain the emissions data.
Peak

In this mode, the Spectrum Analyzer or test engineer recorded al emissions at their peak value as the
frequency band sdlected was scanned. By combining this function with another feature of the
analyzer called "peak hold," the andyzer had the ability to measure transients or low duty cycle
trangent emission peak levels. In this mode the anayzer made a dow scan across the frequency band
selected and measured the peak emission vaue found at each frequency across the band.

Quasi-Peak

When the true peak values exceeded or were within 2 dB of the specification limit, quasi-peak
measurements were taken using the HP Quasi-Peak Adapter for the HP Spectrum Analyzer. The
detailed procedure for making quasi peak measurements contained in the HP Quasi-Peak
Adapter manual were followed.

Average

For certain frequencies, average measurements may be made using the spectrum analyzer. To
make these measurements, the test engineer reduces the video bandwidth on the analyzer until
the modulation of the signal is filtered out. At this point the analyzer is set into the linear mode
and the scan time is reduced.
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EUT TESTING

Mains Conducted Emissions

During conducted emissions testing, the EUT was located on a wooden table measuring
approximately 80 cm high, 1 meter deep, and 1.5 metersin length. One wall of the room where
the EUT was located has a minimum 2 meter by 2 meter conductive plane. The EUT was
mounted on the wooden table 40 cm away from the conductive plane, and 80 cm from any other
conductive surface.

The vertical metal plane used for conducted emissions was grounded to the earth. Power to the
EUT was provided through a LISN. The LISN was grounded to the ground plane. All other
objects were kept a minimum of 80 cm away from the EUT during the conducted test.

The LISNs used were 50 pH-/+50 ohms. Above 150 kHz, a 0.15 pF series capacitor was added
in-line prior to connecting the analyzer to restore the proper impedance for the range. A 30to 50
second sweep time was used for automated measurements in the frequency bands of 150 kHz to
500 kHz, and 500 kHz to 30 MHz. All readings within 20 dB of the limit were recorded, and
those within 6 dB of the limit were examined with additional measurements using a slower
sweep time.

Antenna Conducted Emissions

For measuring the signal strength on the RF output port of the EUT, the spectrum analyzer was
connected directly to the EUT. The sweep time of the analyzer was adjusted so that the spectrum
analyzer readings were always in a calibrated range. All readings within 20 dB of the limit were
recorded.
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Radiated Emissions
The EUT was mounted on a nonconductive, rotating table 80 cm above the conductive grid. The
nonconductive table dimensions were 1 meter by 1.5 meters.

During the preliminary radiated scan, the EUT was powered up and operating in its defined FCC
test mode. For radiated measurements from 9 kHz to 30 MHz, the magnetic loop antenna was
used. The frequency range of 30 MHz to 88 MHz was scanned with the biconical antenna
located about 1.5 meter above the ground plane in the vertical configuration. During this scan,
the turntable was rotated and all peaks at or near the limit were recorded. The frequency range
of 100 to 300 MHz was then scanned in the same manner using the biconical antenna and the
peaks recorded. Lastly, a scan of the FM band from 88 to 110 MHz was made, using a reduced
resolution bandwidth and frequency span. The biconical antenna was changed to the horizontal
polarity and the above steps were repeated. After changing to the log periodic antenna in the
horizontal configuration, the frequency range of 300 to 1000 MHz was scanned. The log periodic
antenna was changed to the vertical polarity and the frequency range of 300 to 1000 MHz was
again scanned. For frequencies exceeding 1000 MHz, the horn antenna was used. Care was
taken to ensure that no frequencies were missed within the FM and TV bands. An analysis was
performed to determine if the signals that were at or near the limit were caused by an ambient
transmission. If unable to determine by analysis, the equipment was powered down to make the
final determination if the EUT was the source of the emission.

A thorough scan of all frequencies was made manually using a small frequency span, rotating the
turntable as needed. The test engineer maximized the readings with respect to the table rotation
and configuration of EUT. Maximizing of the EUT was achieved by monitoring the spectrum
analyzer on aclosed circuit television monitor.
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APPENDIX A

INFORMATION ABOUT THE EQUIPMENT UNDER TEST
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INFORMATION ABOUT THE EQUIPMENT UNDER TEST

Test Software/Firmware;

RFID reader software version 1.4H

CRT was displaying:

Printing All “H” pattern via parallel

Power Supply Manufacturer:

Speedy Tech Electronics

Power Supply Part Number:

AC Line Filter Manufacturer:

AC Line Filter Part Number:

/O PORTS CRYSTAL OSCILLATORS
Type # Type Freq In MHz
Parallel (Centronics) 1 Crystal 18, 18.432, 40
PRINTED CIRCUIT BOARDS
Function Model & Rev Clocks, MHz Layers Location
RFID Reader AWID 18
Controller Printronix 18.432, 40
CABLE INFORMATION
Cable#: |1 Cable(s) of thistype: | 1
Cable Type: | RS232 Shield Type: | None
Construction: | Modular Length In Meters: | 1
Connected To End (1): | RFID Reader Connected To End (2): | RS232
Connector At End (1): | RJ11 Connector At End (2): | RJ11/DB25
Shield Grounded At (1): | N/A Shield Grounded At (2): | N/A
Part Number: | 177559 Number of Conductors: | 6
Notes and/or description:
Cable#: | 2 Cable(s) of thistype: | 1
Cable Type: | Pardlel Shield Type: | Foil
Construction: | Parallel Cable Length In Meters: | 2
Connected To End (1): | Laptop Connected To End (2): | Printer
Connector At End (1): | DB40 Connector At End (2): | Centronics
Shield Grounded At (1): | Laptop Shield Grounded At (2): | Printer
Part Number: Number of Conductors: | 36
Notes and/or description:
Page 38 of 60
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PHOTOGRAPH SHOWING DIRECT CONNECT EMISSIONS
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PHOTOGRAPH SHOWING MAINS CONDUCTED EMISSIONS
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Mains Conducted Emissions - Front View

Note: The EUT was measured at 40 cm from the vertical plane. The setup is amock-up of the
test setup used. The laptop was remotely located during actual testing.
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PHOTOGRAPH SHOWING MAINS CONDUCTED EMISSIONS
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Mains Conducted Emissions - Side View

Note: The EUT was measured at 40 cm from the vertical plane. The setup is amock-up of the
test setup used. The laptop was remotely located during actual testing.
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PHOTOGRAPH SHOWING RADIATED EMISSIONS
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Radiated Emissions - Front View

Note: The setup isamock-up of the test setup used. The laptop was remotely located during
actual testing.
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PHOTOGRAPH SHOWING RADIATED EMISSIONS
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Radiated Emissions - Back View

Note: The setup isamock-up of the test setup used. The laptop was remotely located during
actual testing.
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APPENDIX B

TEST EQUIPMENT LIST

Radiated Emissionsfrom 9 kHz to 30 MHz:

Equipment Asset # | Manufacturer | nodel # Serial # Cal Date cal Due
Spectrum Analyzer | 02472 HP 8568B 3001A18430 031103 031104
QP Adapter 01437 HP 85650A 3303A01884 092702 092704
Pre-amp 00309 HP 8447D 1937A02548 082303 082304
Antenna cable NA NA RG214 Cablet15 123002 123004
Pre-amp to SA cable | NA Harbour RG223/U Cable#10 071403 071504
Loop Antenna 00314 EMCO 3115 6246 091002 091004
Radiated Emissionsfrom 30 MHzto 1000 M Hz:
Equipment Asset # | Manufacturer | Model # Serial # Cal Date cal Due
Spectrum Analyzer | 02472 HP 8568B 3001A18430 031103 031104
QP Adapter 01437 HP 85650A 3303A01884 092702 092704
Bicon Antenna 306 AH SAS200/540 | 220 092302 092304
Log Periodic 300 AH SAS00/516 | 331 092302 092304
Antenna
Pre-amp 00309 HP 8447D 1937A02548 082303 082304
Antenna cable NA NA RG214 Cablet#15 123002 123004
Pre-amp to SA cable | NA Harbour RG223/U Cable#10 071403 071504
Conducted Emissionsfrom 150 kHzto 30 MHz:
Equipment Asset # | Manufacturer | Model # Serial # Cal Date Cal Due
Spectrum Analyzer | 02472 HP 8568B 3001A18430 031103 031104
QP Adapter 01437 HP 85650A 3303A01884 092702 092704
LISN 02128 EMCO 3816/2NM 9809-1090 040403 040404
LISN 00847 EMCO 3816/2NM 1104 010403 010404
Radiated and Antenna Conducted Power & Spurious Emissionsfrom 9 kHz to 1000 MHz:
Equipment Asset # | Manufacturer | Model # Serial # Cal Date cal Due
Spectrum Analyzer | 02472 HP 8568B 3001A18430 031103 031104
QP Adapter 01437 HP 85650A 3303A01884 092702 092704
Antenna cable NA NA RG214 Cablet#15 123002 123003
Pre-amp to SA cable | NA Harbour RG223/U Cable#10 071403 071504
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Antenna Conducted Spurious Emissionsfrom 1 GHzt012.5 GHz

Equipment Asset # | Manufacturer | Model # Serial # Cal Date cal Due
Spectrum Analyzer | 02467 Agilent E7405A Us$40240225 033103 033104
Horn Antenna 0849 EMCO 3115 6246 091002 091004
Microwave Pre-amp | 00786 | HP 83017A 3123A00281 091102 091104
Heliax Antenna | NA Andrew LDF1-50 Cable#20 091102 091103
cable

12" SMA Cable 01337 | W.L.Gore NA 244922 121602 121603

Radiated Power M easur ements (in-band) from 902 MHz to 928 MHz:

Equipment Asset # | Manufacturer | Model # Serial # Cal Date cal Due
Spectrum Analyzer | 02472 | HP 8568B 3001A18430 031103 031104
QP Adapter 01437 | HP 85650A 3303A01884 092702 092704
Log Periodic | 300 AH SAS00/516 | 331 092302 092304
Antenna

Antenna cable NA NA RG214 Cable#15 123002 123004
*Preeamp to  SA | NA Harbour RG223/U Cable#10 071403 071504
cable

These instruments were used for measurements: radiated —20dBc Bandwidths, dwell times (time of occupancy),
variations of input voltages on output power, radiated power output, frequency separation, -20dBc band-edges,
number of hopping frequencies, and antenna gain plots.

*No preamp was used-this cable was connected with a type N barrel to cable #15 for these measurements (in order
to extend the length to the SA).

Equipment Asset# | Manufacturer | Model # | Serial # Cal Date cal Due
Spectrum Analyzer | 02467 Agilent E7405A US40240225 033103 033104
12" SMA Cable 01337 W.L.Gore NA 244922 121602 121603

These devices were used for the following measurements: Antenna Conducted( —20dBc Bandwidths), Antenna
Conducted Spurious Emissions, Antenna Conducted Output Power Plots and any plot that is labeled in dBm.
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix
Specification: FCC 15.107/15.207 Class B COND [AVE]

Work Order #: 81380 Date: 10/21/2003

Test Type: Conducted Emissions Time: 14:47:23

Equipment: Printer Sequence#: 4

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e 110V 60Hz

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN

Printer* Printronix T5204¢e 480329082260
Support Devices:

Function Manufacturer Model # SIN

L aptop Computer Ddll 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/ Notes:

MHz.

Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending all "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

Transducer Legend:

[T1=Cable #21 BNC

Measurement Data: Reading listed by margin. Test Lead: Black
# Freq Rdng T1 Dist Corr Spec Margin  Polar
MHz dBuv dB dB dB dB Table dBuv  dBuVv dB Ant

1 1.030M 437 401 +0.0 43.8 46.0 -2.2  Black

2 1.068M 436 +0.1 +0.0 43.7 46.0 -2.3  Black

3 1.149M 423 401 +0.0 424 46.0 -3.6  Black

4 898.265k 419 401 +0.0 42.0 46.0 -4.0  Black

5 852475k 303 +0.1 +0.0 39.4 46.0 -6.6  Black

6  1.047M 385 +0.1 +0.0 38.6 46.0 -74  Black

Ave

N 1.047TM 504 +0.1 +0.0 50.5 46.0 +4.5 Black

8 13.049M 422 402 +0.0 424 50.0 -7.6  Black

9 12.463M 421 402 +0.0 423 50.0 -7.7  Black
10 12.797M 418 +0.2 +0.0 42.0 50.0 -8.0 Black
11  29.109M 417 403 +0.0 42.0 50.0 -8.0 Black
12 29.774M 416  +0.3 +0.0 41.9 50.0 -81  Black
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13 29.020M 415 403 +0.0 418 50.0 -82  Black
14 29.527M 415 +0.3 +0.0 41.8 50.0 -82  Black
15 29.945M 415 +0.3 +0.0 41.8 50.0 -82  Black
16  29.445M 414 +0.3 +0.0 417 50.0 -8.3  Black
17 13.220M 414 +0.2 +0.0 41.6 50.0 -84  Black
18 29.609M 41.3 +0.3 +0.0 41.6 50.0 -84  Black
19 29.856M 413 +0.3 +0.0 41.6 50.0 -84  Black
20 29.356M 412 +0.3 +0.0 41.5 50.0 -85  Black
21 1.596M 37.3 +0.1 +0.0 374 46.0 -8.6  Black
22 28.767M 411 +0.3 +0.0 41.4 50.0 -8.6  Black
23  29.185M 410 +0.3 +0.0 41.3 50.0 -8.7  Black
24 29.692M 410 +0.3 +0.0 41.3 50.0 -8.7  Black
25 12.544M 410 +0.2 +0.0 412 50.0 -8.8  Black
26 12.716M 410 +0.2 +0.0 412 50.0 -8.8  Black
27 12.878M 41.0 +0.2 +0.0 412 50.0 -88  Black
28  28.938M 409 403 +0.0 412 50.0 -88  Black
29  1.098M 363 401 +00 364 46.0 -9.6  Black
Ave

n 1.098M 484 +0.1 +0.0 48.5 46.0 +25 Black

31  1.000M 353 401 +00 354 46.0 -10.6  Black
Ave

n 1.000M 48.3 +0.1 +0.0 48.4 46.0 +2.4  Black
33 949.000k 328 401 +00 329 46.0 -13.1  Black

n A\29(319.301k 451 401 +00 452 46.0 -0.8  Black
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CHC Labarstaries, Inc. Date: 1002172003 Time: 14:47:23 Printronix WOR: 51350
FioC 15,107 Class B COMD [AVE] Test Lead: Black 110% B0Hz Sequences: 4

Freguency [MHz]

1 - FCC 15107 Clazs B COND [AWE]

30

2-FCC13107 Class B COND [QP]
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix

Specification: FCC 15.107/15.207 Class B COND [AVE]

Work Order #: 81380 Date: 10/21/2003

Test Type: Conducted Emissions Time: 14:33:20

Equipment: Printer Sequence#: 3

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e 110V 60Hz

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN

Printer* Printronix T5204e 480329082260
Support Devices:

Function Manufacturer Model # SN

L aptop Computer Dell 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/ Notes:

MHz.

Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending all "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

Transducer Legend:

[T1=Cable #21 BNC

Measurement Data: Reading listed by margin. Test Lead: White
# Freq Rdng T1 Dist Corr Spec Margin  Polar
MHz dBuyv  dB dB dB dB  Table dBuv  dBuv dB Ant

1 29.424Mm 474 +0.3 +0.0 47.7 50.0 -2.3  White

2 24.882M 465 +0.3 +0.0 468 50.0 -3.2  White

3  28.493M 462 +0.3 +0.0 465 50.0 -35  White

4  29.507M 46.2 +0.3 +0.0 46.5 50.0 -35  White

5 29.582M 462 +0.3 +0.0 465 50.0 -35  White

6 28.917M 46.0 +0.3 +0.0 46.3 50.0 -3.7  White

7 29.082M 46.0 +0.3 +0.0 46.3 50.0 -3.7  White

8 29.253M 459 +0.3 +0.0 46.2 50.0 -3.8  White

9 29.671M 459 +0.3 +0.0 46.2 50.0 -3.8  White
10 29.842M 459 +0.3 +0.0 46.2 50.0 -3.8  White
11 29.925M 459 +0.3 +0.0 46.2 50.0 -3.8  White
12 26.896M 45.8 +0.3 +0.0 46.1 50.0 -39  White
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13 27.156M 458 +0.3 +0.0 46.1 50.0 -3.9  White

14 27.239M 458 +0.3 +0.0 46.1 50.0 -3.9  White

15 27.492M 458 +0.3 +0.0 46.1 50.0 -3.9  White

16 27.746M 457 +0.3 +0.0 46.0 50.0 -4.0  White

17 28.335M 45.7 +0.3 +0.0 46.0 50.0 -4.0 White

18 28.664M 45.7 +0.3 +0.0 46.0 50.0 -4.0 White

19 29.000M 45.7 +0.3 +0.0 46.0 50.0 -4.0 White

20 29.335M 45.7 +0.3 +0.0 46.0 50.0 -4.0 White

21 26.320M 45.6 +0.3 +0.0 459 50.0 -4.1  White

22 27.067M 45.6 +0.3 +0.0 459 50.0 -4.1  White

23 27.321M 45.6 +0.3 +0.0 459 50.0 -4.1  White

24 1.047M 41.6 +0.1 +0.0 41.7 46.0 -4.3  White
Ave

A 1.047M 54.1 +0.1 +0.0 54.2 46.0 +8.2  White

26 1.098M 39.1 +0.1 +0.0 39.2 46.0 -6.8  White
Ave

n 1.098M 51.3 +0.1 +0.0 514 46.0 +5.4  White

28 996.000k 38.1 +0.1 +0.0 38.2 46.0 -7.8  White
Ave

N 996.084k 50.2 +0.1 +0.0 50.3 46.0 +4.3  White

30 949.000k 35.0 +0.1 +0.0 35.1 46.0 -10.9  White
Ave

N 949.301k 47.1 +0.1 +0.0 47.2 46.0 +1.2  White

32 1.149M 324 +0.1 +0.0 325 46.0 -13.5  White
Ave

n 1.149M 450 +0.1 +0.0 451 46.0 -0.9  White

34 898.000k 31.6 +0.1 +0.0 31.7 46.0 -14.3  White
Ave

N 898.265k 440 +0.1 +0.0 441 46.0 -1.9  White

36 1.077M 29.6 +0.1 +0.0 29.7 46.0 -16.3  White
Ave

A 1.077M 51.9 +0.1 +0.0 52.0 46.0 +6.0 White
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CHC Labarstaries, Inc. Date: 1002172003 Time: 14:335:20 Printronix WiO#: 51350
FiZC 15107 Class B COMD [AVE] Test Lead: White 110% B0Hz Sequence#: 3

vo

GO T I E'

dBpy

10 + +
015 1 10 30

Freguency [MHz]

1 - FCC 15107 Clazs B COND [AWE] ——  2-FC215107 Class B COMD [QP]
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix

Specification: FCC 15.209 (9 kHz- 30 MH2)

Work Order #: 81380 Date: 10/21/2003

Test Type: Maximized emission Time: 13:53:14

Equipment: Printer Sequence#: 2

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SN

Printer* Printronix T5204e 480329082260
Support Devices:

Function Manufacturer Model # SN

L aptop Computer Ddll 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/ Notes:
Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending al "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

MHz.
Transducer Legend:
T1=Cable# 15 123003 T2=Cable #10 070804
T3=6502 Active Loop Antenna T4=15.31 40dB/Dec Correction
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng T1 T2 T3 T4 Dist Corr Spec  Margin  Polar

MHz  dBuV dB dB dB dB  Table dBuV/m dBpV/m  dB Ant
1 1.982M 401 +03 +00 +104 -400 +00 108 295  -18.7 Vet

2  2.581M 390 +03 +00 +103 -40.0 +0.0 9.6 29.5 -19.9 Vet

3 3.303M 342 +03 +00 +103 -40.0 +0.0 4.8 29.5 -247 Vet

4 27.160M 334 +0.9 +0.1 +8.8 -40.0 +0.0 32 29.5 -26.3  Vert

5 8.499M 324 +0.5 +0.0 +10.3 -40.0 +0.0 3.2 29.5 -26.3  Vert

6 27.900M 331 +0.9 +0.1 +86 -40.0 +0.0 2.7 29.5 -26.8  Vert

7 4.082M 311 +0.4 +0.0 +10.3 -40.0 +0.0 1.8 29.5 -27.7  Vert

8 21.500M 30.2 +0.7 +01 +101 -400 +0.0 11 29.5 -284  Vert

9 29.820M 31.2 +1.0 +0.1 +8.1 -40.0 +0.0 04 29.5 -29.1  Vert

10 14.080M 28.8 +0.7 +0.1 +10.2 -40.0 +0.0 -0.2 29.5 -29.7  Vert

11 5.060M 291 +0.4 +0.0 +10.3 -40.0 +0.0 -0.2 29.5 -29.7  Vert

Page 53 of 60
Report No: FC03-070A



CIKC Mo

12 26.780M 294 +09 +01 +89 -40.0 +0.0 -0.7 295 -30.2 Vet
13 20.260M 275 +0.7 +01 +103 -40.0 +00 -1.4 295 -309 Vet
14 24.220M 27.6 +0.8 +0.1 +95 -40.0 +0.0 -2.0 29.5 -31.5 Vert
15 28.880M 283 +10 +01 +84 -40.0 +0.0 -2.2 295 -31.7 Vet
16 9.164M 26.6 +0.5 +0.0 +10.3 -40.0 +0.0 -2.6 29.5 -32.1 Vert
17 21.780M 26.2 +0.7 +0.1 +10.0 -40.0 +0.0 -3.0 29.5 -32.5 Vert
18 24.620M 26.5 +0.8 +0.1 +95 -40.0 +0.0 -3.1 29.5 -32.6 Vert
19 22.620M 25.6 +0.8 +0.1 +9.8 -40.0 +0.0 -3.7 29.5 -33.2 Vert
20 19.220M 251 +0.7 +0.1 +104 -40.0 +0.0 -3.7 29.5 -33.2 Vert
21  25.040M 259 +0.8 +0.1 +94 -40.0 +0.0 -3.8 29.5 -33.3 Vert
22 6.571M 254 +0.4 +0.0 +10.3 -40.0 +0.0 -39 29.5 -334 Vert
23  26.060M 25.8 +0.8 +0.1 +9.1 -40.0 +0.0 -4.2 29.5 -33.7 Vert
24 29.300M 26.2 +1.0 +0.1 +83 -40.0 +0.0 -4.4 29.5 -33.9 Vert
25 7.673M 24.8 +0.5 +0.0 +10.3 -40.0 +0.0 -4.4 29.5 -33.9 Vert
26 7.359M 245 +05 +0.0 +103 -40.0 +00 -4.7 295 -342 Vet
27 30.000M 259 +10 +01 +81 -40.0 +0.0 -4.9 295 -344 Vet
28  25.420M 24.3 +0.8 +0.1 +9.3 -40.0 +0.0 -5.5 29.5 -35.0 Vert
29 23.580M 207 +0.8 +0.1 +97 -40.0 +0.0 -8.7 295 -382 Vet
30 426.900k 436 +01 +0.0 +101 -80.0 +0.0 -26.2 15.0 -412 Vet
31  56.500k 506 +01 +0.0 +10.8 -80.0 +0.0 -9.5 32.6 -421 Vet
32 304.000k 450 +01 +0.0 +101 -80.0 +0.0 -24.8 17.9 427 Vet
33  101.100k 535 +01 +0.0 +10.2 -80.0 +0.0 -16.2 275 -43.7 Vet
34 39.500k 604 +01 +0.0 +114 -80.0 +00 -8.1 35.7 -438 Vet
35  47.200k 591 +01 +0.0 +11.0 -80.0 +0.0 -9.8 34.1 -439 Vet
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36  20.800k 63.4 +0.1 +0.0 +135 -80.0 +0.0 -3.0 412 -44.2 Vert
37  32.700k 58.9 +0.1 +0.0 +11.9 -80.0 +0.0 9.1 37.3 -46.4 Vert
38 132.000k 451 +0.1 +0.0 +101 -80.0 +0.0 -24.7 25.2 -49.9 Vert
39 147.000k 435 +01 +0.0 +10.0 -80.0 +0.0 -264 24.3 -50.7 Vet
40  10.000k 518 +0.0 +00 +00 -80.0 +0.0 -282 47.6 -75.8 Vet
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix

Specification: FCC 15.209 30-1000 MHz

Work Order #: 81380 Date: 10/21/2003

Test Type: Maximized emission Time: 12:31:09

Equipment: Printer Sequence#: 1

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN

Printer* Printronix T5204e 480329082260
Support Devices:

Function Manufacturer Model # SN

L aptop Computer Dell 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/

Notes:

MHz.

Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending all "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

Transducer Legend:

T1=Cableft 15 123003
T3=Log antenna, SN331 092304
T5=Preamp 8447D 082304

T2=Cable #10 070804

T4=Bicon SN220 092304

Measurement Data:

Reading listed by margin.

Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec  Margin  Polar
T5

MHz dBuvV dB dB dB dB  Table dBuV/m dBuV/m dB Ant

1 40.022Mm 498 +11 +01 +0.0 +155 +00 38.0 40.0 -2.0  Horiz
QP -28.5

A 40.000M 500 +11 +01 +0.0 +155 +00 38.2 40.0 -1.8  Horiz
-28.5

3 40.023M 479 +11 +01 +0.0 +155 +00 36.1 40.0 -3.9 Vert
QP -28.5

A 40.000M 491 +11 +01 +0.0 +155 +00 37.3 40.0 -2.7 Vert
-28.5

5 99.999M 515 +18 +02 +00 +121 +00 37.2 435 -6.3 Vet
-28.4

6 367.489M 434 +35 +04 +186 +0.0 +0.0 37.6 46.0 -84  Horiz
-28.3

7 108.006M 477 +19 +02 +0.0 +137 +00 35.1 435 -84 Vet
-28.4

8 129.027M 442 +20 +02 +0.0 +165 +00 34.6 435 -89  Horiz
-28.3

9 92.160M 513 +17 +02 +00 +99 +00 34.6 435 -8.9 Vert
-28.5

10 147.494M 428 +22 +02 +00 +17.7 400 34.5 435 -9.0 Horiz
-28.4
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11 110.594M 454 +1.9 +0.2 +0.0 +14.1 +0.0 33.2 43.5 -10.3  Horiz
12 400.000M 429 fgg +04 +169 +00 +00 356 46.0 -10.4  Horiz
13 160.251M 40.7 _322 +0.2 +0.0 +184 +0.0 331 43.5 -10.4 Vert
14 89.902M 48.9 551“71 +02 +00 +93 +00 316 435 -11.9  Horiz
15 360.000M 394 -322 +0.4 +19.0 +0.0 +0.0 339 46.0 -121  Horiz
16  90.036M 48.2 -323 +0.2 +0.0 +9.3 +0.0 30.9 43.5 -12.6 Vert
17 456.029M 38.2 -322 +0.4 +18.6 +0.0 +0.0 32.7 46.0 -13.3  Horiz
18 167.952M 374 -322 +0.2 +0.0 +184 +0.0 299 43.5 -13.6 Vert
19 140.014M 38.7 -fgi +0.2 +0.0 +17.2 +0.0 29.8 43.5 -13.7 Vert
20 110.592M 42.0 '42_5133 +0.2 +0.0 +14.1 +0.0 29.8 43.5 -13.7 Vert
21 159.999M 35.2 Egg +0.2 +0.0 +184 +0.0 27.6 43.5 -15.9 Vert
22 129.024M 36.6 Egg +0.2 +0.0 +165 +0.0 27.0 435 -16.5 Vert
23 147.456M 319 -322 +0.2 +0.0 +17.7 +0.0 23.6 43.5 -19.9 Vert
-28.4
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix

Specification: 15.247(b)(2)

Work Order #: 81380 Date:  10/23/2003

Test Type: Maximized emission Time: 13:33:53

Equipment: Printer Sequence#: 8

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN

Printer* Printronix T5204¢e 480329082260
Support Devices:

Function Manufacturer Model # SIN

Lap Top Computer Dell 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/ Notes:

MHz.

Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending all "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

Transducer Legend:

T1=Cable #10 070804
T3=Log antenna, SN331 092304

T2=Cableft 15 123003
T4=Cable P1510 13' GoreTex SMA

Measurement Data:

Reading listed by margin.

Test Distance: 3 Meters

# Freq Rdng T1 T2 T3 T4 Dist Corr Spec  Margin  Polar
MHz dBuv dB dB dB dB  Table dBuV/m dBuV/m dB Ant
1 926.517M 821 +0.7 +6.0 +24.2 +0.0 1130 137.0 -240  Vert
Reading did not
change during
voltage swings from
102-138 VAC.
2 926.518M 80.2 +0.7 +6.0 +242 +0.0 1111 137.0 -259 Vet
3 915.177M 786 +0.7 459 4241 +0.0 109.3 137.0 -27.7  Horiz
Reading did not
change during
voltage swings from
102-138 VAC.
4 915.192M 781 +0.7 +59 +241 +0.0 108.8 137.0 -282  Vert
5 902.410M 757 +0.7 +59 +24.0 +0.0 106.3 137.0 -30.7 Horiz
Reading did not
change during
voltage swings from
102-138 VAC.
6 902.392M 751 +0.7 +59 +24.0 +0.0 105.7 137.0 -31.3 Vet
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Test Location:; CKC Laboratories, Inc. +110 N. OlindaPlace « Brea, CA 92823 « (714) 993-6112

Customer: Printronix

Specification: FCC 15.247(c)

Work Order #: 81380 Date: 10/23/2003

Test Type: Maximized emission Time: 09:56:02

Equipment: Printer Sequence#: 7

Manufacturer: Printronix Tested By: Chuck Kendall

Model: T5204e

SIN: 480329082260
Equipment Under Test (* = EUT):

Function Manufacturer Model # SIN

Printer* Printronix T5204¢e 480329082260
Support Devices:

Function Manufacturer Model # SN

L aptop Computer Ddll 66902 (L atitude) 00066902-12800-82P-3038

Test Conditions/ Notes:
Transmitter isinstalled in the printer and transmitting info to the tag. Laptop computer is sending all "H Patterns"
to the printer via Centronics interface cable. AC power is 120 Volts at 60 Hz. Clocks: 18 MHz, 18.432 MHz, 20

MHz.
Transducer Legend:
T1=Cable#20 Heliax 48ft 101304 T2=Horn 6246_091004
T3=HP83017A Preamp 091104 T4=HPF 1.5GHz
Measurement Data: Reading listed by margin. Test Distance: 3 Meters
# Freq Rdng T1 T2 T3 T4 Dist Corr Spec  Margin  Polar
MHz dBuv dB dB dB dB Table dBuV/m dBuV/m dB Ant
1 4259.310M 461  +47 +333 -395 +0.0 44.6 54.0 -94 Vert
Ave
N 4259.310M 478 +47 +333 -395 +0.0 46.3 54.0 -17.7 Vert
3 2820.090M 492 +32 +30.2 -389 +0.0 437 54.0 -10.3  Vert
Ave
A 2820.090M 496 +32 +302 -389 +04 +00 445 54.0 -9.5 Vert

5 6429.530M 38.2 +59 +33.3 -34.9 +0.2 +0.0 427 54.0 -11.3  Horiz
Ave
N 6429.530M 47.2 +59 +33.3 -34.9 +0.2 +0.0 51.7 54.0 -2.3 Horiz

7 2490.000M 48.3 +3.4 +283 -37.8 +0.3 +0.0 42.5 54.0 -11.5 Vert
Ave
N 2490.000M 52.6 +3.4 +283 -37.8 +0.3 +0.0 46.8 54.0 -7.2 Vert

9 5496.680M 38.6 +5.6 +34.0 -36.7 +0.3 +0.0 41.8 54.0 -12.2  Horiz
Ave
N 5496.680M 47.4 +5.6 +34.0 -36.7 +0.3 +0.0 50.6 54.0 -34 Horiz
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11 5570.000M 386 +56 +339 -36.7 +0.2 +0.0 41.6 54.0 -12.4  Horiz

n Aé\g;O.OOOM 47.8 +56 +339 -36.7 +0.0 50.6 54.0 -34  Horiz
13 4580.330M 404 +51 +332 -395 +0.3 +0.0 395 54.0 -145  Vert
n A;f\éeBO.33OM 49.3 +51 +332 -395 +0.0 48.1 54.0 -5.9 Vert
15 5050.000M 37.3 +51 +335 -38.0 +0.0 37.9 54.0 -16.1  Vert
A g\(l)Z0.000M 47.6 +51 +335 -38.0 +0.0 48.2 54.0 -5.8 Vert
17 6429.530M 315 +59 +4332 -35.0 +0.0 35.6 54.0 -184  Vert
A A6\£/1829.530M 47.6 +59 +333 -349 +0.2 +0.0 52.1 54.0 -1.9 Vert

19 2779.480M 39.6 +34 +299 -38.8 +04 +0.0 345 54.0 -19.5 Horiz
Ave
N 2779.480M 50.2 +3.4 +299 -38.8 +04 +0.0 45.1 54.0 -8.9 Horiz

21 2746.500M 39.0 +35 +29.7 -38.7 +0.3 +0.0 33.8 54.0 -20.2  Horiz
Ave
N 2746.500M 48.7 +35 +29.7 -38.7 +0.3 +0.0 43.5 54.0 -10.5 Horiz

23 3360.020M 37.3 +4.1 +31.8 -39.9 +0.0 33.3 54.0 -20.7 Vert
Ave
N 3360.020M 48.7 +4.1 +31.8 -39.9 +0.0 447 54.0 93 Vert

25 1830.100M 39.6 +26 +27.1 -384 +0.7 +0.0 31.6 54.0 -22.4  Horiz
Ave
A 1830.100M 50.6 +26 +27.1 -384 +0.7 +0.0 42.6 54.0 -11.4  Horiz
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