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1.2 Block Diagram
Figure 1 shows the simplified interface block diagram.

Figure 1. i.MX25 Simplified Interface Block Diagram
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3.1.3 Fusebox Supply Current Parameters

Table 7 lists the fusebox supply current parameters.

3.1.4 Interface Frequency Limits

Table 8 provides information for interface frequency limits.

Table 9 provides the recommended external crystal specifications.

Table 10 provides the recommended external reference clock oscillator specifications (when reference is 
used from an external clock source).

Table 7. Fusebox Supply Current Parameters

Parameter Symbol Min. Typ. Max. Units

eFuse program current1

Current to program one eFuse bit
The associated VDD_FUSE supply = 3.6 V

1 The current Iprogram is during program time (tprogram).

Iprogram 26 35 62 mA

eFuse read current2

Current to read an 8-bit eFuse word

2 The current Iread is present for approximately 50 ns of the read access to the 8-bit word.

Iread — 12.5 15 mA

Table 8. Interface Frequency Limits

Parameter Min. Typ. Max. Units

JTAG: TCK Frequency of Operation DC 5 10 MHz

OSC24M_XTAL Oscillator — 24 — MHz

OSC32K_XTAL Oscillator — 32.768 — kHz

Table 9. Recommended External Crystal Specifications

24 MHz 32.768 kHz

Frequency Tolerance <= ± 30 ppm <= ± 30 ppm

ESR < 80 Ω 50 K~60 K

Load Capacitor 8 pF–12 pF 6 pF–8 pF (12 pF–16 pF on each pin)

Shunt Capacitor < 7 pF 1 pF

Drive Level > 150 µW > 1 µW

Table 10. Recommended External Reference Clock Specifications

24 MHz 32.768 kHz

VOH min = 0.7* VDD min = 0.7* VDD

VOL max = 0.3* VDD max = 0.3* VDD

Frequency Tolerance = 30 ppm = 30 ppm



i.MX25 Applications Processor for Consumer and Industrial Products, Rev. 10

16 Freescale Semiconductor
 

3.2 Supply Power-Up/Power-Down Requirements and Restrictions
Any i.MX25 board design must comply with the power-up and power-down sequence guidelines given in 
this section to ensure reliable operation of the device. Recommended power-up and power-down 
sequences are given in the following subsections.

CAUTION
Deviations from the guidelines in this section may result in the following 
situations:

• Excessive current during power-up phase

• Prevention of the device from booting

• Irreversible damage to the i.MX25 (worst-case scenario)

NOTE
For security applications, the coin battery must be connected during both 
power-up and power-down sequences to ensure that security keys are not 
unintentionally erased.

3.2.1 Power-Up Sequence
For those users that are not using DryIce/SRTC, the following power-up sequence is recommended:

1. Assert power on reset (POR).

2. Turn on QVDD digital logic domain supplies.

3. Turn on NVCCx digital I/O power supplies after QVDD is stable.

4. Turn on all other analog power supplies, including USBPHY1_VDDA_BIAS, 
USBPHY1_UPLL_VDD, USBPHY1_VDDA, USBPHY2_VDD, OSC24M_VDD, 
MPPLL_VDD, UPLL_VDD, NVCC_ADC, and FUSEVDD (FUSEVDD is tied to GND if fuses 
are not programmed), after all NVCCx digital I/O supplies are stable.

5. Negate the POR signal.

Table 14. iMX25 Reduced Power Mode Current Consumption

Power Group Power Supply Voltage Setting Typical Current Consumption

BAT_VDD BAT_VDD 1.15 V 9.95 μA

1.55 V 12.6 μA
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3.5.2 GPIO I/O DC Parameters

Table 20 shows the I/O parameters for GPIO.

Termination voltage5 Vtt — OVDD/2 – 0.04 OVDD/2 OVDD/2 + 0.04

Input current6(no pull-up/down) IIN VI = 0
VI = OVDD

— — 110
60

nA

High-impedance I/O supply current6 Icc-ovdd VI = OVDD or 0 — — 980 nA

High-impedance core supply current6 Icc-vddi VI = VDD or 0 — — 1210 nA

1 OVDD = 1.7 V; Vout = 1.42 V. (Vout-OVDD)/IOH must be less than 21 W for values of Vout between OVDD and OVDD-0.28 V.
2 OVDD = 1.7 V; Vout = 280 mV. Vout/IOL must be less than 21 W for values of Vout between 0 V and 280 mV. Simulation circuit 

for parameters Voh and Vol for I/O cells is below.
3 Vin(dc) specifies the allowable DC excursion of each differential input.
4 Vid(dc) specifies the input differential voltage required for switching. The minimum value is equal to Vih(dc) - Vil(dc).
5 Vtt is expected to track OVDD/2.
6 Minimum condition: BCS model, 1.95 V, and –40 °C. Typical condition: typical model, 1.8 V, and 25 °C. Maximum condition: 

wcs model, 1.65 V, and 105 °C.

Table 20. GPIO DC Electrical Characteristics

DC Electrical Characteristics Symbol Test Conditions Min. Typ. Max. Units

High-level output voltage1 Voh Ioh=–1mA
Ioh = Specified Drive

OVDD – 0.15
0.8 × OVDD

— — V

Low-level output voltage1 Vol Iol=1mA
Iol=Specified Drive

— — 0.15
0.2 × OVDD

V

High-level output current for slow mode I

Ioh

Voh=0.8 × OVDD
Standard Drive

High Drive
Max. Drive

–2.0
–4.0 
–8.0 

— — mA

High-level output current for fast mode I

Ioh

Voh=0.8 × OVDD
Standard Drive

High Drive
Max. Drive

–4.0
–6.0 
–8.0

— — mA

Low-level output current for slow mode I

Iol

Voh=0.2 × OVDD
Standard Drive

High Drive
Max. Drive

2.0
4.0 
8.0 

— — mA

Low-level output current for fast mode I

Iol

Voh=0.2 × OVDD
Standard Drive

High Drive
Max. Drive

4.0
6.0 
8.0

— — mA

High-level DC input voltage VIH — 0.7 × OVDD — OVDD V

Low-level DC input voltage VIL — –0.3 V — 0.3 × OVDD V

Table 19. DDR2 (SSTL_18) I/O DC Electrical Characteristics (continued)

DC Electrical Characteristics Symbol Test Conditions Min. Typ. Max. Units
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3.6 AC Electrical Characteristics
This section provides the AC parameters for slow and fast I/O. 

Input hysteresis VHYS OVDD = 3.3 V
OVDD = 1.8V

370
290

— 420
320

mV

Schmitt trigger VT+1 VT+ — 0.5 × OVDD — — V

Schmitt trigger VT–1 VT– — — — 0.5 × OVDD V

Pull-up resistor (22 kΩ PU) Rpu Vi=0 18.5 22 25.6 kΩ

Pull-up resistor (47 kΩ PU) Rpu Vi=0 41 47 55 kΩ

Pull-up resistor (100 kΩ PU) Rpu Vi=0 85 100 120 kΩ

Pull-down resistor (100 kΩ PD) Rpd VI = OVDD 85 100 120 kΩ

Input current (no pull-up/down) IIN VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

— — 100
60
77
50

nA

Input current (22 kΩ PU) IIN VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

117
0.0001

64
0.0001

— 184
0.0001

104
0.0001

μA

Input current (47 kΩ PU) IIN VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

54
0.0001

30
0.0001

— 88
0.0001

49
0.0001

μA

Input current (100 kΩ PU) IIN VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

25
0.0001

14
0.0001

— 42
0.0001

23
0.0001

μA

Input current (100 kΩ PD) IIN VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

25
0.0001

14
0.0001

— 42
0.001

23
0.0001

μA

High-impedance I/O supply current Icc–ovdd VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

— — 688
688
560
560

nA

High-impedance core supply current Icc–vddi VI = 0, OVDD = 3.3 V
VI = OVDD = 3.3 V

VI = 0, OVDD = 1.8 V
VI = OVDD = 1.8 V

— — 490
490
410
410

nA

1 Hysteresis of 250 mV is guaranteed over all operating conditions when hysteresis is enabled.

Table 20. GPIO DC Electrical Characteristics (continued)

DC Electrical Characteristics Symbol Test Conditions Min. Typ. Max. Units
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Table 23 shows the fast I/O AC parameters for OVDD = 3.0–3.6 V. 

Output pad dI/dt3 (max. drive) tdit 25 pF
50 pF

7
7

43
46

112
118

mA/ns

Output pad dI/dt3 (high drive) tdit 25 pF
50 pF

11
12

31
33

81
85

mA/ns

Output pad dI/dt3 (standard

drive)

tdit 25 pF
50 pF

9
10

27
28

71
74

mA/ns

Input pad propagation delay without hysteresis, 
50%–50%4

tpi 1.6 pF 0.74/1 1.1/1.5 1.75/2.16 ns

Input pad propagation delay with hysteresis, 
50%–50%4

tpi 1.6 pF 1.75/1.63 2.67/2.22 2.92/3 ns

Input pad propagation delay without hysteresis, 
40%–60%4

tpi 1.6 pF 1.82/1.55 2.28/1.87 2.95/2.54 ns

Input pad propagation delay with hysteresis, 
40%–60%4

tpi 1.6 pF 2.4/2.6 3/3.07 3.77/3.71 ns

Input pad transition times without hysteresis4 trfi 1.6 pF 0.16/0.12 0.30/0.18 0.33/0.29 ns

Input pad transition times with hysteresis4 trfi 1.6 pF 0.16/0.13 0.30/0.18 0.33/0.29 ns

Maximum input transition times5 trm — — — 25 ns

1 Maximum condition for tpr, tpo, and tpv: wcs model, 1.1 V, I/O 1.65 V, and 105 °C. Minimum condition for tpr, tpo, and tpv: bcs 
model, 1.3 V, I/O 1.95 V, and –40 °C. Input transition time from core is 1 ns (20%–80%).

2 Minimum condition for tps: wcs model, 1.1 V, I/O 1.65 V and 105 °C. tps is measured between VIL to VIH for rising edge and 
between VIH to VIL for falling edge.

3 Maximum condition for tdit: bcs model, 1.3 V, I/O 1.95 V and –40 °C.
4 Maximum condition for tpi and trfi: wcs model, 1.1 V, I/O 1.65 V and 105 °C. Minimum condition for tpi and trfi: bcs model, 1.3 V, 

I/O 1.95 V and –40 °C. Input transition time from pad is 5 ns (20%–80%).
5 Hysteresis mode is recommended for input with transition time greater than 25 ns.

Table 23. Fast I/O AC Parameters for OVDD = 3.0–3.6 V

Parameter Symbol
Test 

Condition
Min.

Rise/Fall
Typ.

Max.
Rise/Fall

Units

Duty Cycle Fduty 40 60 %

Output Pad Transition Times1 (Max Drive) tpr 25 pF
50 pF

0.80/0.70
1.40/1.60

1.12/2.51
1.60/2.39

1.64/1.32
2.84/2.10

ns

Output Pad Transition Times1 (High Drive) tpr 25 pF
50 pF

1.00/0.90
1.95/1.66

1.43/1.16
2.66/2.09

2.05/1.60
3.70/2.80

ns

Output Pad Transition Times1 (Standard Drive) tpr 25 pF
50 pF

1.50/1.30
2.90/2.50

2.09/1.67
3.40/3.09

3.00/2.30
5.56/4.12

ns

Output Pad Propagation Delay1 (Max Drive), 
50%–50%

tpo 25 pF
50 pF

1.20/1.28
1.67/1.75

1.74/1.73
2.39/2.32

2.67/2.52
3.58/3.33

ns

Table 22. Fast I/O AC Parameters for OVDD = 1.65–1.95 V (continued)

Parameter Symbol
Test 

Condition
Min. 

Rise/Fall
Typ.

Max.
Rise/Fall

Units



i.MX25 Applications Processor for Consumer and Industrial Products, Rev. 10

36 Freescale Semiconductor
 

3.6.3.2 DDR_TYPE = 01 SDRAM I/O AC Parameters and Requirements

Table 27 shows AC parameters for SDRAM I/O.

Table 27. AC Parameters for SDRAM I/O

Parameter Symbol
Load 

Condition
Min. 

Rise/Fall
Typ.

Max.
Rise/Fall

Units

Duty cycle Fduty — 40 50 60 %

Clock frequency1 f — — — 133 MHz

Output pad transition times1 (max. drive) tpr 25 pF
50 pF

0.82/0.87
1.56/1.67

1.14/1.13
2.13/2.09

1.62/1.50
3.015/2.7

7

ns

Output pad transition times1 (high drive) tpr 25 pF
50 pF

1.23/1.31
2.31/2.47

1.71/1.68
3.22/3.12

2.39/2.22
4.53/4.16

ns

Output pad transition times1 (standard drive) tpr 25 pF
50 pF

2.44/2.60
4.65/4.99

3.38/3.27
6.38/6.23

4.73/4.38
9.05/8.23

ns

Output pad propagation delay1 (max. drive), 
50%–50%

tpo 15 pF
35 pF

0.97/1.19
2.85/3.21

1.69/0.75
2.02/2.30

2.17/2.46
2.93/3.27

ns

Output pad propagation delay1 (high drive), 
50%–50%

tpo 15 pF
35 pF

1.15/1.39
3.57/3.91

1.72/1.93
2.54/2.85

2.51/2.77
3.66/3.97

ns

Output pad propagation delay1 (standard drive), 
50%–50%

tpo 15 pF
35 pF

2.01/1.57
5.73/6.05

2.45/2.69
4.10/4.51

3.54/3.77
5.84/6.13

ns

Output pad propagation delay1 (max. drive), 
40%–60%

tpo 15 pF
35 pF

1.06/1.26
1.38/1.38

1.53/1.73
1.96/2.23

2.18/2.47
2.78/3.12

ns

Output pad propagation delay1 (high drive), 
40%–60%

tpo 15 pF
35 pF

1.15/1.20
1.75/1.67

1.72/1.93
2.37/2.66

2.45/2.71
3.35/3.67

ns

Output pad propagation delay1 (standard drive), 
40%–60%

tpo 15 pF
35 pF

1.91/2.01
2.88/2.56

2.30/2.52
3.59/3.97

3.26/3.50
5.06/5.36

ns

Output enable to output valid delay1 (max. drive), 
50%–50%

tpv 15 pF
35 pF

0.90/1.27
1.07/1.77

1.44/1.89
1.66/2.51

2.19/2.87
2.51/3.69

ns

Output enable to output valid delay1 (high drive), 
50%–50%

tpv 15 pF
35 pF

1.01/1.48
1.37/2.33

1.58/2.16
2.06/3.09

2.38/3.23
3.06/4.46

ns

Output enable to output valid delay1 (standard drive), 
50%–50%

tpv 15 pF
35 pF

1.32/2.14
2.04/3.67

2.02/3.00
3.00/4.91

3.01/4.36
4.40/6.90

ns

Output enable to output valid delay1 (max. drive), 
40%–60%

tpv 15 pF
35 pF

1.03/1.34
1.16/1.74

1.54/1.94
1.74/2.44

2.26/2.88
2.55/3.54

ns

Output enable to output valid delay1 (high drive), 
40%–60%

tpv 15 pF
35 pF

1.11/1.51
1.39/2.10

1.65/2.15
2.03/2.89

2.43/3.16
2.95/4.13

ns

Output enable to output valid delay1 (standard drive), 
40%–60%

tpv 15 pF
35 pF

1.35/2.03
1.91/3.23

1.99/2.83
2.76/4.30

2.89/4.03
3.98/6.01

ns

Output pad slew rate2 (max. drive) tps 25 pF
50 pF

1.11/1.20
0.97/0.65

1.74/1.75
0.92/0.94

2.42/2.46
1.39/1.30

V/ns

Output pad slew rate2 (high drive) tps 25 pF
50 pF

0.76/0.80
0.40/0.43

1.16/1.19
0.61/0.63

1.76/1.66
0.93/0.87

V/ns
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Table 31 shows the AC requirements for DDR2 I/O.

Output pad propagation delay1, 40%–60% input 
signals and crossing of output signals

tpo 25 pF
50 pF

1.47/1.38
1.75/1.67

2.13/2.00
2.54/2.40

3.072/2.87
3.65/3.45

ns

Output enable to output valid delay, 50%–50%1 tpv 25 pF
50 pF

1.32/1.28
1.66/1.65

2.11/2.00
2.61/2.50

3.31/3.12
4.06/3.81

ns

Output enable to output valid delay, 40%–60%1 tpv 25 pF
50 pF

1.40/1.37
1.67/1.66

2.16/2.06
2.56/2.45

3.30/3.13
3.89/3.67

ns

Output pad slew rate2 tps 25 pF
50 pF

0.86/0.98
0.46/054

1.35/1.5
0.72/0.81

2.15/2.19
1.12/1.16

V/ns

Output pad dI/dt3 tdit 25 pF
50 pF

72
77

172
183

400
422

mA/ns

Input pad transition times4 trfi 1.0 pF 0.07/0.08 0.10/0.12 0.17/0.20 ns

Input pad propagation delay, 50%–50%4 tpi 1.0 pF 0.89/0.87 1.41/1.37 2.16/2.07 ns

Input pad propagation delay, 40%–60%4 tpi 1.0 pF 1.71/1.69 2.22/2.18 2.98/2.88 ns

1 Maximum condition for tpr, tpo, tpi, and tpv: wcs model, 1.1 V, I/O 1. V, and 105 °C. Minimum condition for tpr, tpo, and tpv: bcs 
model, 1.3 V, I/O 1.9 V and –40 °C. Input transition time from core is 1 ns (20%–80%).

2 Minimum condition for tps: wcs model, 1.1 V, I/O 1.7 V, and 105 °C. tps is measured between VIL to VIH for rising edge and 
between VIH to VIL for falling edge.

3 Maximum condition for tdit: bcs model, 1.3 V, I/O 1.9 V, and –40 °C.
4 Maximum condition for tpi and trfi: wcs model, 1.1 V, I/O 1.7 V and 105 °C. Minimum condition for tpi and trfi: bcs model, 1.3 V, 

I/O 1.9 V and –40 °C. Input transition time from pad is 5 ns (20%–80%).

Table 31. AC Requirements for DDR2 I/O

Parameter1

1 The Jedec SSTL_18 specification (JESD8-15a) for an SSTL interface for class II operation supersedes any specification in 
this document.

Symbol Min. Max. Units

AC input logic high VIH(ac) OVDD/2 + 0.25 OVDD + 0.3 V

AC input logic low VIL(ac) –0.3 OVDD/2 – 0.25 V

AC differential input voltage2

2 Vid(ac) specifies the input differential voltage |Vtr–Vcp| required for switching, where Vtr is the “true” input signal and Vcp is 
the “complementary” input signal. The minimum value is equal to Vih(ac)–Vil(ac)

Vid(ac) 0.5 OVDD + 0.6 V

AC differential cross point voltage for input3

3 The typical value of Vix(ac) is expected to be about 0.5 × OVDD. and Vix(ac) is expected to track variation of OVDD. Vix(ac) 
indicates the voltage at which differential input signal must cross.

Vix(ac) OVDD/2–0.175 OVDD/2 + 0.175 V

AC differential cross point voltage for output4

4 The typical value of Vox(ac) is expected to be about 0.5 × OVDD and Vox(ac) is expected to track variation in OVDD. Vox(ac) 
indicates the voltage at which differential output signal must cross. Cload = 25 pF.

Vox(ac) OVDD/2–0.125 OVDD/2 + 0.125 V

Table 30. AC Parameters for DDR2 pbijtov18_33_ddr_clk I/O (continued)

Parameter Symbol
Load 

Condition
Min. 

Rise/Fall
Typ.

Max.
Rise/Fall

Units
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3.7.6 External Memory Interface (EMI) Timing
The EMI module includes the enhanced SDRAM/LPDDR memory controller (ESDCTL), NAND Flash 
controller (NFC), and wireless external interface module (WEIM). The following subsections give timing 
information for these submodules.

Table 43. CSPI Interface Timing Parameters

ID Parameter Description Symbol Minimum Maximum Units

t1 CSPI master SCLK cycle time tclko 60.2 — ns

t2 CSPI master SCLK high time tclkoH 22.65 — ns

t3 CSPI master SCLK low time tclkoL 22.47 — ns

t1’ CSPI slave SCLK cycle time tclki 60.2 — ns

t2’ CSPI slave SCLK high time tclkiH 30.1 — ns

t3’ CSPI slave SCLK low time tclkiL 30.1 — ns

t4 CSPI SCLK transition time tpr
1

1 The output SCLK transition time is tested with 25 pF drive.

2.6 8.5 ns

t5 SSn output pulse width tWsso 2Tsclk
2 +T wait

3

2 Tsclk = CSPI clock period
3 Twait = Wait time, as specified in the sample period control register

— —

t5’ SSn input pulse width tWssi Tper
4

4 Tper = CSPI reference baud rate clock period (PERCLK2)

— —

t6 SSn output asserted to first SCLK edge (SS output setup 
time)

tSsso 3Tsclk — —

t6’ SSn input asserted to first SCLK edge (SS input setup 
time)

tSssi Tper — —

t7 CSPI master: Last SCLK edge to SSn negated (SS 
output hold time)

tHsso 2Tsclk — —

t7’ CSPI slave: Last SCLK edge to SSn negated (SS input 
hold time)

tHssi 30 — ns

t8 CSPI master: CSPI1_RDY low to SSn asserted 
(CSPI1_RDY setup time)

tSrdy 2Tper 5Tper —

t9 CSPI master: SSn negated to CSPI1_RDY low tHrdy 0 — ns

t10 Output data setup time tSdatao (tclkoL or tclkoH or 
tclkiL or tclkiH) – 

Tipg
5

5 Tipg = CSPI main clock IPG_CLOCK period

— —

t11 Output data hold time tHdatao tclkoL or tclkoH or 
tclkiL or tclkiH

— —

t12 Input data setup time tSdatai Tipg + 0.5 — ns

t13 Input data hold time tHdatai 0 — ns

t14 Pause between data word tpause 0 — ns
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Figure 32. DDR2 SDRAM Write Cycle Timing Diagram

Table 52. DDR2 SDRAM Write Cycle Parameter Table

ID Parameter Symbol
DDR2-400

Unit
Min. Max.

DDR17 DQ & DQM setup time to DQS (single-ended strobe)1

1 These values are for a DQ/DM slew rate of 1 V/ns and a DQS slew rate of 1 V/ns. For additional values use Table 53, “DtDS1, 
DtDH1 Derating Values for DDR2-400, DDR2-533.”

tDS1(base) 0.6 — ns

DDR18 DQ & DQM hold time to DQS (single-ended strobe)1 tDH1(base) 0.6 — ns

DDR19 Write cycle DQS falling edge to SDCLK output setup time tDSS 0.3 — tCK

DDR20 Write cycle DQS falling edge to SDCLK output hold time tDSH 0.3 — tCK

DDR21 DQS latching rising transitions to associated clock edges tDQSS -0.2 0.2 tCK

DDR22 DQS high-level width tDQSH 0.35 — tCK

DDR23 DQS low-level width tDQSL 0.35 — tCK

Table 53. ΔtDS1, ΔtDH1 Derating Values for DDR2-400, DDR2-5331,2,3

DQS Single-Ended Slew Rate

2.0 V/ns 1.5 V/ns 1.0 V/ns 0.9 V/ns 0.8 V/ns 0.7 V/ns 0.6 V/ns 0.5 Vns 0.4 V/ns

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

ΔtD
S1

ΔtD
H1

SDCLK

SDCLK_B

DQS (output)

DQ (output)

DQM (output)

Data Data Data Data Data Data Data Data

DM DM DM DM DM DM DM DM

DDR17

DDR17

DDR17

DDR17

DDR18
DDR18

DDR18 DDR18

DDR19

DDR20DDR21
DDR23

DDR22



i.MX25 Applications Processor for Consumer and Industrial Products, Rev. 10

Freescale Semiconductor 69
 

Figure 38. WEIM Bus Timing Diagram

Table 56. WEIM Bus Timing Parameters1

ID Parameter Min. Max. Unit

WE1 BCLK cycle time2 14.5 — ns

WE2 BCLK low-level width2 7 — ns

WE3 BCLK high-level width2 7 — ns

WE4 Clock fall to address valid 15 21 ns

WE5 Clock rise/fall to address invalid 22 25 ns

WE6 Clock rise/fall to CS[x] valid 15 19 ns

WE7 Clock rise/fall to CS[x] invalid 3.3 5 ns

WEIM Output Timing

WEIM Input Timing

WE4
Address

CS[x]

RW

OE

BCLK

EB[y]

LBA

Output Data

...

WE5

WE6 WE7

WE8 WE9 

WE10 WE11 

WE12 WE13 

WE14 WE15 

WE16 WE17

WE3WE2WE1

Input Data

ECB

DTACK

BCLK

WE20, WE21

WE18, WE19

WE24, WE25

WE22, WE23

WE27

WE26
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Figure 46. Asynchronous A/D Muxed Read Access (RWSC = 5)

Figure 47. Asynchronous Memory Write Access

Addr. V1 D(V1)ADDR/

WE

LBA

OE

EB[y]

CS[x]

WE39

WE35A

WE37

WE36

WE38

WE40

WE31

WE44

MAXDI

MAXCO

WE32AM_DATA

Last Valid Address Address V1

D(V1)

ADDR

DATA

RW

LBA

OE

EB[y]

CS[x]

Next Address

WE31

WE39

WE33

WE45

WE32

WE40

WE34

WE46

WE42

WE41
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NOTE
All configuration parameters (CSA, CSN, EBWA, EBWN, LBA, LBN, 
LAH, OEN, OEA, EBRA, and EBRN) are in cycle units.

1 For the value of parameters WE4–WE21, see column BCD = 0 in Table 56.
2 CS Assertion. This bit field determines when the CS signal is asserted during read/write cycles.
3 CS Negation. This bit field determines when the CS signal is negated during read/write cycles.
4 BE Assertion. This bit field determines when the BE signal is asserted during read cycles.
5 BE Negation. This bit field determines when the BE signal is negated during read cycles.
6 Output maximum delay from internal driving ADDR/control FFs to chip outputs.
7 Output maximum delay from CS[x] internal driving FFs to CS[x] out.
8 DATA maximum delay from chip input data to its internal FF.
9 DTACK maximum delay from chip dtack input to its internal FF.
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3.7.9.1.5 MII Transmit Signal Timing (FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER, and 
FEC_TX_CLK)

The transmitter functions correctly up to an FEC_TX_CLK maximum frequency of 25 MHz + 1%. There 
is no minimum frequency requirement. Additionally, the processor clock frequency must exceed twice the 
FEC_TX_CLK frequency.

Figure 56 shows MII transmit signal timings. Table 63 describes the timing parameters (M5–M8) shown 
in the figure.

Figure 56. MII Transmit Signal Timing Diagram

1 FEC_TX_EN, FEC_TX_CLK, and FEC_TXD0 have the same timing in 10-Mbps 7-wire interface mode.

3.7.9.1.6 MII Asynchronous Inputs Signal Timing (FEC_CRS and FEC_COL)

Figure 57 shows MII asynchronous input timings. Table 64 describes the timing parameter (M9) shown in 
the figure.

Figure 57. MII Async Inputs Timing Diagram

Table 63. MII Transmit Signal Timing

ID Characteristic1 Min. Max. Unit

M5 FEC_TX_CLK to FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER invalid 5 — ns

M6 FEC_TX_CLK to FEC_TXD[3:0], FEC_TX_EN, FEC_TX_ER valid — 20 ns

M7 FEC_TX_CLK pulse width high 35% 65% FEC_TX_CLK period

M8 FEC_TX_CLK pulse width low 35% 65% FEC_TX_CLK period

FEC_TX_CLK (input)

FEC_TXD[3:0] (outputs)
 FEC_TX_EN
 FEC_TX_ER

M7

M8
M5

M6

FEC_CRS, FEC_COL

M9
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3.7.18.2 ADC Timing Diagrams

Figure 82 represents the synchronization between the signals clk, soc, eoc, and the output bits in the usage 
of the internal ADC. After a conversion cycle eoc is asserted, a new conversion begins only when the 

Power-down current
NVCC_ADC
QVDD

— — — 1
10

uA
uA

Touchscreen Interface

Expected plate resistance — 100 — 1500 Ω

Switch drivers on resistance GND and VDD switches — — 10 Ω

Conversion Characteristics3

DNL4 fin = 1 kHz — +/–0.75 — LSB

INL4 fin = 1 kHz — +/–2.0 — LSB

Gain + Offset Error — — — +/–2 %FS

1 This comprises only the required initial dummy conversion cycle. Additional power-up time depends on the enadc, reset and 
soc signals applied to the touchscreen controller. 

2 This value only includes the ADC and the driver switches, but it does not take into account the current consumption in the 
touchscreen plate. For example, if the plate resistance is 100 W, the total current consumption is about 33 mA.

3 At avdd = 3.3 V, dvdd = 1.2 V, Tjunction = 50 °C, fclk = 1.75 MHz, any process corner, unless otherwise noted.
4 Value measured with a –0.5 dBFS sinusoidal input signal and computed with the code density test.

Table 85. Touchscreen ADC Electrical Specifications (continued)

Parameter Conditions Min. Typ. Max. Unit
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3.7.20.1.3 VP_VM Bidirectional Mode Timing

Table 94 defines the VP_VM bidirectional mode signals.

Figure 93 shows the USB transmit waveform in VP_VM bidirectional mode diagram.

Figure 93. USB Transmit Waveform in VP_VM Bidirectional Mode

Figure 94 shows the USB receive waveform in VP_VM bidirectional mode diagram.

Figure 94. USB Receive Waveform in VP_VM Bidirectional Mode

Table 94. Signal Definitions—VP_VM Bidirectional Mode

Name Direction Signal Description

USB_TXOE_B Out  • Transmit enable, active low

USB_DAT_VP Out (Tx)
In (Rx)

 • Tx VP data when USB_TXOE_B is low
 • Rx VP data when USB_TXOE_B is high

USB_SE0_VM Out (Tx)
In (Rx)

 • Tx VM data when USB_TXOE_B low
 • Rx VM data when USB_TXOE_B high

USB_RCV In  • Differential Rx data

USB_VPOUT

USB_VMOUT

US2

US3

Transmit

US4
USB_TXENB

US1

USB_VPIN

USB_VMIN

Receive US5

US6
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Table 95 shows the USB port timing specification in VP_VM bidirectional mode.

3.7.20.1.4 VP_VM Unidirectional Mode Timing

Table 96 defines the signals for USB in VP_VM unidirectional mode.

Table 95. USB Port Timing Specifications in VP_VM Bidirectional Mode

No. Parameter Signal Name Direction Min. Max. Unit
Condition/ 

Reference Signal

US18 Tx rise/fall time USB_DAT_VP Out — 5.0 ns 50 pF

US19 Tx rise/fall time USB_SE0_VM Out — 5.0 ns 50 pF

US20 Tx rise/fall time USB_TXOE_B Out — 5.0 ns 50 pF

US21 Tx duty cycle USB_DAT_VP Out 49.0 51.0 % —

US22 Tx high overlap USB_SE0_VM Out 0.0 — ns USB_DAT_VP

US23 Tx low overlap USB_SE0_VM Out — 0.0 ns USB_DAT_VP

US24 Enable delay USB_DAT_VP
USB_SE0_VM

In — 8.0 ns USB_TXOE_B

US25 Disable delay USB_DAT_VP
USB_SE0_VM

In — 10.0 ns USB_TXOE_B

US26 Rx rise/fall time USB_DAT_VP In — 3.0 ns 35 pF

US27 Rx rise/fall time USB_SE0_VM In — 3.0 ns 35 pF

US28 Rx skew USB_DAT_VP Out –4.0 +4.0 ns USB_SE0_VM

US29 Rx skew USB_RCV Out –6.0 +2.0 ns USB_DAT_VP

Table 96. Signal Definitions for USB VP_VM Unidirectional Mode

Name Direction Signal Description

USB_TXOE_B Out Transmit enable, active low

USB_DAT_VP Out Tx VP data when USB_TXOE_B is low

USB_SE0_VM Out Tx VM data when USB_TXOE_B is low

USB_VP1 In Rx VP data when USB_TXOE_B is high

USB_VM1 In Rx VM data when USB_TXOE_B is high

USB_RCV In Differential Rx data
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SD3 D14 EMI1 DDR INPUT Keeper

SD4 D13 EMI1 DDR INPUT Keeper

SD5 A13 EMI1 DDR INPUT Keeper

SD6 D12 EMI1 DDR INPUT Keeper

SD7 A10 EMI1 DDR INPUT Keeper

SD8 B9 EMI1 DDR INPUT Keeper

SD9 D10 EMI1 DDR INPUT Keeper

SD10 B10 EMI1 DDR INPUT Keeper

SD11 C10 EMI1 DDR INPUT Keeper

SD12 C9 EMI1 DDR INPUT Keeper

SD13 A9 EMI1 DDR INPUT Keeper

SD14 D9 EMI1 DDR INPUT Keeper

SD15 A8 EMI1 DDR INPUT Keeper

SDBA1 A16 EMI2 DDR OUTPUT Low

SDBA0 B15 EMI2 DDR OUTPUT Low

DQM0 C12 EMI1 DDR OUTPUT High

DQM1 C8 EMI1 DDR OUTPUT High

RAS C14 EMI2 DDR OUTPUT High

CAS C16 EMI2 DDR OUTPUT High

SDWE A15 EMI2 DDR OUTPUT High

SDCKE0 D15 EMI2 DDR OUTPUT High

SDCKE1 C15 EMI2 DDR OUTPUT High

SDCLK B14 EMI2 DDR OUTPUT Low

SDCLK_B A14 EMI2 DDR OUTPUT High

SDQS0 B12 EMI2 DDR INPUT Keeper

SDQS1 B8 EMI2 DDR INPUT Keeper

EB0 B3 EMI1 DDR OUTPUT High

EB1 C5 EMI1 DDR OUTPUT High

OE D6 EMI1 DDR OUTPUT High

CS0 C3 EMI1 DDR OUTPUT High

CS1 D3 EMI1 DDR OUTPUT High

CS2 B16 EMI2 DDR OUTPUT High

Table 101. 17×17 mm Package i.MX25 Signal Contact Assignment (continued)

Contact Name
Contact 

Assignment
Power Rail  I/O Buffer Type

Direction after 
Reset1

Configuration 
after Reset1
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4.7 Signal Contact Assignments—12 x 12 mm, 0.5 mm Pitch
Table 105 lists the 12×12 mm package i.MX25 signal contact assignments.

USBPHY1_VSSA K19

USBPHY1_VSSA_BIAS K18

USBPHY2_VDD T16

USBPHY2_VSS W16

1 NVCC_DRYICE is a supply output. An external capacitor no less than 4 µF must be connected to it. A 4.7 µF capacitor is 
recommended.

Table 105. 12x12 mm Package i.MX25 Signal Contact Assignment

Contact Name
Contact 

Assignment
Power Rail  I/O Buffer Type

Direction after 
Reset1

Configuration 
after Reset1

A0 A20 EMI2 DDR OUTPUT Low

A1 A19 EMI2 DDR OUTPUT Low

A2 B18 EMI2 DDR OUTPUT Low

A3 D17 EMI2 DDR OUTPUT Low

A4 A21 EMI2 DDR OUTPUT Low

A5 B19 EMI2 DDR OUTPUT Low

A6 D18 EMI2 DDR OUTPUT Low

A7 B20 EMI2 DDR OUTPUT Low

A8 E19 EMI2 DDR OUTPUT Low

A9 D19 EMI2 DDR OUTPUT Low

A10 B5 EMI1 DDR OUTPUT Low

MA10 E17 EMI2 DDR OUTPUT Low

A11 C21 EMI2 DDR OUTPUT Low

A12 B22 EMI2 DDR OUTPUT Low

A13 D21 EMI2 DDR OUTPUT Low

A14 A4 EMI1 DDR OUTPUT Low

A15 D6 EMI1 DDR OUTPUT Low

A16 A5 EMI1 DDR OUTPUT Low

A17 E6 EMI1 DDR OUTPUT Low

A18 A6 EMI1 DDR OUTPUT Low

A19 E7 EMI1 DDR OUTPUT Low

Table 104. 12x12 mm Package Ground, Power Sense, and Reference Contact Assignments (continued)

Contact Name Contact Assignment



Document Number: IMX25CEC
Rev. 10
07/2013

Information in this document is provided solely to enable system and software 

implementers to use Freescale products. There are no express or implied copyright 

licenses granted hereunder to design or fabricate any integrated circuits based on the 

information in this document.

Freescale reserves the right to make changes without further notice to any products 

herein. Freescale makes no warranty, representation, or guarantee regarding the 

suitability of its products for any particular purpose, nor does Freescale assume any 

liability arising out of the application or use of any product or circuit, and specifically 

disclaims any and all liability, including without limitation consequential or incidental 

damages. “Typical” parameters that may be provided in Freescale data sheets and/or 

specifications can and do vary in different applications, and actual performance may 

vary over time. All operating parameters, including “typicals,” must be validated for each 

customer application by customer’s technical experts. Freescale does not convey any 

license under its patent rights nor the rights of others. Freescale sells products pursuant 

to standard terms and conditions of sale, which can be found at the following address: 

freescale.com/SalesTermsandConditions. 

How to Reach Us:

Home Page: 
freescale.com 

Web Support: 
freescale.com/support

Freescale, the Freescale logo, and the Energy Efficient Solutions logo are trademarks 

of Freescale Semiconductor, Inc., Reg. U.S. Pat. & Tm. Off. All other product or service 

names are the property of their respective owners. ARM is the registered trademark of 

ARM Limited. ARM 926EJ-S is the trademark of ARM Limited.

© 2009-2013 Freescale Semiconductor, Inc.

 
 


