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6.2.4
Clock CLK (contact C3)

6.2.4.1
Frequency and duty cycle

6.2.4.1.1
Definition and applicability

See clause 3.5.3.

6.2.4.1.2
Conformance requirement

	CR1
	The UICC shall not support an internal clock.
	M

	CR2
	The UICC shall support a duty cycle between 40% and 60% of the period during stable operation.
	M

	CR3
	The UICC shall operate within the limits for CLK specified in table 5.
	M


Table 5: Electrical characteristics of CLK under normal operating conditions
	Operating Conditions
	VOL min/V 
	VOL max/V 
	VOH min/V 
	VOH max/V 
	tR & tF max


	fmax /MHz



	Class A Operating Conditions
	-0,3
	0,5
	0,7 ( Vcc
	Vcc +0,3
	9% with a max. of 0,5 (s
	5

	Class B Operating Conditions
	-0,3
	0,2 ( Vcc
	0,7 ( Vcc
	Vcc +0,3
	50 ns
	5

	Class C Operating Conditions
	-0,3
	0,2 ( Vcc
	0,7 ( Vcc
	Vcc +0,3
	50 ns
	5

	NOTE: 
tR and tF have to be measured between 10 % and 90 % of VOL max and VOH min; Cin is equal to 30 pF.



Calculation of the 10% and 90% thresholds for tR and tF measurements:
VOL_threshold = (VOH min - VOLmax)*10%+VOL max 

VOH_threshold = (VOH min - VOLmax)*90%+VOL max 
Reference: TS 102.221 [1], subclauses 5.1.4, 5.2.3 and 5.3.3.

6.2.4.1.3
Test purpose

To verify that the UICC conforms to the above requirements.

NOTE:
CR1 shall not be tested as the UICC supports an internal clock.
6.2.4.1.4
Method of test

Initial conditions
1)
The UICC shall be connected to a ME simulator.
Test procedure 1
a)
The frequency of the clock source shall be set to 1 MHz.
b)
The duty cycle of the clock source shall be set to 40 % high.
c)
VOH shall be set to VOH max and VOL shall be set to VOL min.

d)
The ME simulator shall reset the UICC.
The UICC shall send the correct ATR sequence [CR2, CR3].
e)
The duty cycle of the clock source shall be set to 60 % high.
f)
The ME simulator shall reset the UICC.
The UICC shall send the correct ATR sequence [CR2, CR3].
g)
The frequency of the clock source shall be set to fmax.
h)
The duty cycle of the clock source shall be set to 40 % high.

i)
The ME simulator shall reset the UICC.
The UICC shall send the correct ATR sequence [CR2, CR3].
j)
The duty cycle of the clock source shall be set to 60 % high.
k)
The ME simulator shall reset the UICC.
The UICC shall send the correct ATR sequence [CR2, CR3].
l)
Steps a) to j) shall be repeated with VOH set to VOH min and VOL set to VOL max.
m)
Steps a) to k) shall be repeated for all the operating conditions supported by the UICC.

6.2.4.2
Voltage and current

6.2.4.2.1
Definition and applicability

See clause 3.5.3.

6.2.4.2.2
Conformance requirement

	CR1
	The UICC shall operate within the limits for CLK specified in table 6.
	M


Table 6: Electrical characteristics of CLK with current limits under normal operating conditions
	Operating Conditions
	VOL min/V 
	VOL max/V 
	IOL max/(A 
	VOH min/V 
	VOH max/V 
	IOH max/(A 
	tR & tF max


	fmax /MHz



	Class A Operating Conditions
	-0,3
	0,5
	-200
	0,7 ( Vcc
	Vcc +0,3
	+20
	9 % with a max. of 0,5 (s
	5

	Class B Operating Conditions
	-0,3
	0,2 ( Vcc
	-20
	0,7 ( Vcc
	Vcc +0,3
	+20
	50 ns
	5

	Class C Operating Conditions
	-0,3
	0,2 ( Vcc
	-20
	0,8 ( Vcc
	Vcc +0,3
	+20
	50 ns
	5

	NOTE: 
tR and tF have to be measured between 10 % and 90 % of VOL max and VOH min; Cin is equal to 30 pF.


Calculation of the 10% and 90% thresholds for tR and tF measurements: 

VOL_threshold = (VOH min - VOLmax)*10%+VOL max 

VOH_threshold = (VOH min - VOLmax)*90%+VOL max 
Reference: TS 102.221 [1], subclauses 5.1.4, 5.2.3 and 5.3.3.
6.2.4.2.3
Test purpose

To verify that the UICC conforms to the above requirements.

6.2.4.2.4
Method of test

Initial conditions
1)
The UICC shall be connected to a ME simulator.

2)
A current measuring device shall be connected to CLK (contact C3) of the UICC.

3)
The capacitance of CLK (contact C3) shall be measured to be ( 30 pF.

Test procedure 1
a)
The clock signal shall be set to 1 MHz.

b)
The following parameters shall be set for CLK:

-
VOH at VOHmax;

-
VOL at VOLmin;

-
tR and tF shall be set to tR max and tF max.

c)
The ME simulator shall reset the UICC.

The UICC shall send the correct ATR sequence [CR1].
d)
The following parameters shall be set for CLK:

-
VOH at VOHmin; 

-
VOL at VOLmax.

e)
The ME simulator shall reset the UICC.

The UICC shall send the correct ATR sequence [CR1].
f)
Steps a) to e) shall be repeated with fclk = fmax, tR = tR max and tF = tf max.

g)
Steps a) to f) shall be repeated for all the operating conditions supported by the UICC.

The following shall be true for all the operating conditions:
-
IOHmax measured shall be less than or equal to +20 µA [CR1];

-
IOLmax measured shall be less than or equal to –200 µA [CR1];

-
The UICC shall send the correct ATR sequence after a reset [CR1].
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