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MC9S08QE32
MC9S08RG60
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MCO9RS08LAS8 48 QFN 98ARL10606D 98ASA00466D
MC9S08GT16A 32 QFN 98ARH99035A 98ASA00473D
MC9S908QE32 32 QFN 98ARE10566D 98ASA00473D
MC9S908QES8 32 QFN 98ASA00071D 98ASA00736D
MC9S08JS16 24 QFN 98ARL10608D 98ASA00734D
MC9S08QB8
MC9S08QG8 24 QFN 98ARL10605D 98ASA00474D
MC9S08SHS8 24 QFN 98ARE10714D 98ASA00474D
MC9RS08KB12 24 QFN 98ASA00087D 98ASA00602D
MC9S08QG8 16 QFN 98ARE10614D 98ASA00671D
MCORS08KB12 8 DFN 98ARL10557D 98ASA00672D
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Pin Assignments
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Figure 2. MCO9RS08KB12 Series 24-Pin QFN Package

_/
PTAS/TCLK/RESETpp || 1 20 || PTAO/KBIPO/TPMCHO/ADPO/ACMP+
PTA4/ACMPO/BKGD/MS [_| 2 19 [ ] PTA1/KBIP1/TPMCH1/ADP1/ACMP-
Voo | 8 18 | | PTA2/KBIP2/SDA/RXD/ADP2
Ves| | 4 17 || PTA3/KBIP3/SCL/TXD/ADP3
PTB7/SCLEXTAL[ | 5 16 || PTBO/KBIP4/RxD/ADP4
PTB6/SDA/XTAL[ | 6 15 | | PTB1/KBIP5/TxD/ADP5
PTBS/TPMCH1[ | 7 14 || PTB2/KBIP6/ADP6E
PTB4/TPMCHo|_| 8 13 || PTB3/KBIP7/ADP7
PTC3/ADP11[_| 9 12 |_]pTCO/ADPS8
PTC2/ADP10[ | 10 11 || PTC1/ADP9

Figure 3. MCO9RS08KB12 Series 20-Pin SOIC Package

MC9RS08KB12 Series MCU Data Sheet, Rev. 5

Freescale Semiconductor 5



Electrical Characteristics

PTAS/TCLK/RESETVpp [ ~ 16 [ ] PTAO/KBIPO/TPMCHO/ADPO/ACMP+
PTA4/ACMPO/BKGD/MS || 15 [ ] PTA1/KBIP1/TPMCH1/ADP1/ACMP~
Voo [] 14 [ ] PTA2/KBIP2/SDA/RXD/ADP2
Vss [] 13 [ ] PTA3/KBIP3/SCL/TXD/ADP3
PTB7/SCL/EXTAL [ | 12 [ ] PTBO/KBIP4/RxD/ADP4
PTBE/SDA/XTAL [ 11 [] PTB1/KBIPS/TXD/ADPS
PTBS/TPMCH1 [ 10 | ] PTB2/KBIP6/ADP6
PTB4/TPMCHO [| 9 [ ] PTB3/KBIP7/ADP7

Figure 4. MC9RS08KB12 Series 16-Pin SOIC NB/TSSOP Package

PTAS/TCLK/RESETVpp [

PTA4/ACMPO/BKGD/MS |:

Vbp |:
Vss [ ]

N

:I PTAO0/KBIPO/TPMCHO/ADPO/ACMP+
:I PTA1/KBIP1/TPMCH1/ADP1/ACMP—-
:I PTA2/KBIP2/SDA/RxD/ADP2

:I PTA3/KBIP3/SCL/TxD/ADP3

Figure 5. MCO9RS08KB12 Series 8-Pin SOIC/DFN Package

3 Electrical Characteristics

3.1 Introduction

This chapter contains electrical and timing specifications for the MCORS08KB12 series of
microcontrollers available at the time of publication.

3.2 Parameter Classification

The electrical parameters shown in this supplement are guaranteed by various methods. To give the
customer a better understanding the following classification is used and the parameters are tagged
accordingly in the tables where appropriate:

Table 2. Parameter Classifications

P Those parameters are guaranteed during production testing on each individual device.
c Those parameters are achieved by the design characterization by measuring a statistically relevant
sample size across process variations.
Those parameters are achieved by design characterization on a small sample size from typical devices
T under typical conditions unless otherwise noted. All values shown in the typical column are within this

category.

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

Table 2. Parameter Classifications

D Those parameters are derived mainly from simulations.

NOTE

The classification is shown in the column labeled “C” in the parameter
tables where appropriate.

3.3  Absolute Maximum Ratings

Absolute maximum ratings are stress ratings only, and functional operation at the maxima is not
guaranteed. Stress beyond the limits specified in Table 3 may affect device reliability or cause permanent
damage to the device. For functional operating conditions, refer to the remaining tables in this chapter.

This device contains circuitry protecting against damage due to high static voltage or electrical fields;
however, it is advised that normal precautions be taken to avoid application of any voltages higher than
maximum-rated voltages to this high-impedance circuit. Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage level (for instance, Vg or Vpp) or the programmable pull-up
resistor associated with the pin is enabled.

Table 3. Absolute Maximum Ratings

Rating Symbol Value Unit
Supply voltage Vpp -0.3t05.8 \Y,
Maximum current into Vpp Iop 120 mA
Digital input voltage Vin -0.3to Vpp+ 0.3 \

Instantaneous maximum current
Single pin limit (applies to all port pins
Storage temperature range Tstg -551t0 150 °C

)1’213 ID +25 mA

1 Input must be current limited to the value specified. To determine the value of the required current-limiting resistor,
calculate resistance values for positive (Vpp) and negative (Vgg) clamp voltages, then use the larger of the two
resistance values.

All functional non-supply pins are internally clamped to Vgg and Vpp except the RESET/Vpp pin which is internally
clamped to Vgg only.

Power supply must maintain regulation within operating Vpp range during instantaneous and operating maximum
current conditions. If positive injection current (V,, > Vpp) is greater than Ipp, the injection current may flow out of Vpp
and could result in external power supply going out of regulation. Ensure external VDD load will shunt current greater
than maximum injection current. This will be the greatest risk when the MCU is not consuming power. Examples are:
if no system clock is present, or if the clock rate is very low which would reduce overall power consumption.

3.4 Thermal Characteristics

This section provides information about operating temperature range, power dissipation, and package
thermal resistance. Power dissipation on I/O pins is usually small compared to the power dissipation in
on-chip logic and voltage regulator circuits and it is user-determined rather than being controlled by the
MCU design. In order to take Py, into account in power calculations, determine the difference between
actual pin voltage and Vgg or Vpp and multiply by the pin current for each I/O pin. Except in cases of

MC9RS08KB12 Series MCU Data Sheet, Rev. 5

Freescale Semiconductor 7



Electrical Characteristics

VOH vs. IOH (Low Drive) at Vdd=3.0V
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Figure 9. Typical Vg vs. loy
Vpp = 3.0 V (Low Drive)

VOH vs. IOH (High Drive) at Vdd=1.8V
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Figure 10. Typical Vg vs. lgy
Vpp = 1.8 V (High Drive)
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VOH vs. IOH (Low Drive) at Vdd=1.8V
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Figure 11. Typical Vgy vs. Igy
Vpp = 1.8 V (Low Drive)

VOL vs. IOL (High Drive) at Vdd=5.5V
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Figure 12. Typical Vg vs. g
Vpp = 5.5 V (High Drive)

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

VOL vs. IOL (Low Drive) at Vdd=5.5V
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Figure 13. Typical Vg vs. g
Vpp = 5.5 V (Low Drive)
VOL vs. IOL (High Drive) at Vdd=3.0V
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Figure 14. Typical Vg vs. g
Vpp = 3.0 V (High Drive)
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Electrical Characteristics

IOH vs VDD-VOH (Low Drive) at VDD = 3.0 V

VDD-VOH (V)

0.2 04 06 0.8 1 1.2 1.4 1.6 1.8 2

Figure 21. Typical gy vs. Vpp—VoH
Vpp = 3 V (Low Drive)

IOH vs VDD-VOH (High Drive) at VDD = 1.8 V

VDD-VOH (V)
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Figure 22. Typical lgy vs. Vpp—VoH
Vpp = 1.8 V (High Drive)
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IOL vs VOL (Low Drive) at VDD = 3.0V
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0.2 0.4 0.6 0.8 1 1.2 1.4
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Figure 27. Typical Ig_ vs. VoL
Vpp =3 V (Low Drive)
IOL vs VOL (High Drive) at VDD = 1.8V
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Figure 28. Typical Ig_ vs. VoL
Vpp = 1.8 V (High Drive)
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IOL vs VOL (Low Drive) at VDD = 1.8V
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Figure 29. Typical lg_ vs. Vo,
Vpp = 1.8 V (Low Drive)
3.7  Supply Current Characteristics
Table 8. Supply Current Characteristics
N (o Parameter Symbol Vpp (V) Typical Max' Temp. (°C) Unit
3.45 —-40
1| P 5 3.48 7 25
3.53 85
5 3.39 -40
> c (Ff{un iurgl?\//chuzr)rent measured at Rlpp1o 3 3.4 . o5 mA
Bus = 3.49 85
2.40 —40
3 C 1.80 2.42 — 25
2.44 85
0.93 —40
4 C 5 0.96 — 25
0.99 85
3 0.91 -40
5 T (Ff{l:n siu:)pzlg cli/lu;'r;)nt measured at Rlpp 3 0.92 . o5 mA
us =t 0.92 85
0.66 —40
6 T 1.80 0.67 — 25
0.68 85

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Table 8. Supply Current Characteristics (continued)

Electrical Characteristics

1

N C Parameter Symbol Vpp (V) Typical Max Temp. (°C) Unit
0.10 -40
22 C 5 0.10 — 25
0.17 85
. 0.02 —40

w | 7 (Tt e e | = | |
0.02 85
0.40 —40
24 T 1.80 0.45 — 25
0.20 85
0.70 —40
25 T 5 1.08 — 25
1.94 85
RTI adder from stop with 0.56 —40

26 T |32.768KHz external clock source — 3 0.56 — 25 A
reference enabled 0.62 85
0.70 —40
27 T 1.80 0.86 — 25
0.50 85
58.93 —40
28 C 5 68.27 — 25
76.60 85
58.89 —40

LVI adder from stop

29 T N _ — 3 61.98 — 25 pA
(LVDE =1 and LVDSE = 1) 63.45 85
52.84 —40
30 T 1.80 54.52 — 25
52.49 85

prior to completing characterization.
2 Not include any DC loads on port pins.

3 Required asynchronous ADC clock and LVD to be enabled.

Maximum value is measured at the nominal Vpp voltage times 10% tolerance. Values given here are preliminary estimates

Most customers are expected to find that auto-wakeup from stop can be used instead of the higher current wait mode. Wait
mode typical is 672.79 pA at 3 V and 509.28 pA at 1.8 V with fg, = 1 MHz.

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

3.9.2 TPM/MTIM Module Timing

Synchronizer circuits determine the shortest input pulses that can be recognized or the fastest clock that
can be used as the optional external source to the timer counter. These synchronizers operate from the
current bus rate clock.

Table 11. TPM Input Timing

Num C Rating Symbol Min Max Unit

1 D External clock frequency frPMext DC faus4 MHz

2 D External clock period TPMext 4 — teye

3 D External clock high time toikh 1.5 — teye

4 D External clock low time toii 15 — toye

5 D Input capture pulse width ticpw 1.5 — toye
- treik >

<«— tokh —>»

[
TCLK /
toiki
Figure 32. Timer External Clock
~e—Lticpw —
paa..—
TPMCHnN
TPMCHn /
7
~<—tcpy —>

Figure 33. Timer Input Capture Pulse

3.10 Analog Comparator (ACMP) Electrical

Table 12. Analog Comparator Electrical Specifications

Num Cc Characteristic Symbol Min Typical Max Unit
1 D | Supply voltage Vpp 1.80 — 55 \%
2 P | Supply current (active) Ippbac — 20 35 pA
3 D |Analog input voltage' VaIN Vgg—0.3 — Vpp V
4 C |Analog input offset voltage Vaio — 20 40 mV
5 C | Analog Comparator hysteresis1 Vy 3.0 9.0 15.0 mV
6 C | Analog source impedance’ Ras — — 10 kQ
7 P | Analog input leakage current IALkG — — 1.0 pA
8 C | Analog Comparator initialization delay tAINIT — — 1.0 us

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

Table 14. 10-Bit ADC Operating Conditions (continued)

1

Characteristic Conditions Symb Min Typ Max Unit | Comment
ADC High speed (ADLPC=0) faDCK 0.4 — 8.0 MHz

conversion

clock Freq. Low power (ADLPC=1) 0.4 — 4.0

! Typical values assume Vppap = 5.0V, Temp =25 °C, fopck = 1.0 MHz unless otherwise stated. Typical values are
for reference only and are not tested in production.

SIMPLIFIED
INPUT PIN EQUIVALENT
CIRCUIT ZpDIN
"ed T SIMPLFIED
| CHANNEL SELECT
CIRCUIT ADC SAR

Zas | leakage
<9 | due to
input r T
Ras | protection ?\ﬁ\D/IS—O/ [ENGINE

| %
. | | |
o | | |
| Vapin | |
—C o | |
Vas as | | |
l | | s |
< _ L — _— | R
ADIN
E : ’\/\/\/—O/O+0
INPUT PIN
oo
E i O—'—“
INPUT PIN | |
Rapin
E | '\/\/v—O/O—|—0
L - — — —
INPUT PIN 2 Caom
€L

Figure 34. ADC Input Impedance Equivalency Diagram

Table 15. 10-Bit ADC Characteristics (VREFH = VDDAD’ VREFL = VSSAD’ 27V < VDDAD <5.5 V)

1

C | Characteristic Conditions Symb Min Typ Max Unit Comment

T | Supply Current IbbaD — 133 — pA
ADLPC =1
ADLSMP =1
ADCO =1

T | Supply Current IppAD — 218 — pA
ADLPC =1
ADLSMP =0
ADCO =1

T | Supply Current IbpAD — 327 — pA
ADLPC =0
ADLSMP =1
ADCO =1

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

Table 15. 10-Bit ADC Characteristics (VREFH = VDDAD’ VREFL = VSSAD’ 27V < VDDAD <5.5 V)

1

C | Characteristic Conditions Symb Min Typ Max Unit Comment

C | Supply Current IbpaD — 0.582 1 mA
ADLPC =0
ADLSMP =0
ADCO =1

C ADC ngh SPGEd (ADLPC = 0) fADACK 2 3.3 5 MHz tADACK =
Asynchronous 1/faApACK
Clock Source Low Power (ADLPC = 1) 1.25 2 3.3

D | Conversion Short Sample (ADLSMP = 0) tapc — 20 — ADCK | Seereference
Time (Including cycles manual for
sample time) Long Sample (ADLSMP = 1) - 40 - conversion

time variances
Sample Time Short Sample (ADLSMP = 0) taADs — 3.5 — ADCK
D cycles
Long Sample (ADLSMP = 1) — 23.5 —

C | Total 10-bit mode Etue — +1.5 3.5 LsSB? Includes
Unadjusted X quantization
Error 8-bit mode — +0.7 1.5

T | Differential 10-bit mode DNL — +0.5 +1.0 LSB?

Non-Linearity
8-bit mode — +0.3 +0.5

Monotonicity and No-Missing-Codes guaranteed

C | Integral 10-bit mode INL — +0.5 +1.0 LSB?
Non-Linearity
8-bit mode — +0.3 +0.5
P Zero-Scale 10-bit mode EZS —_ +1.5 +2.5 |_SB2 VAD|N = VSSA
Error
8-bit mode — +0.5 +0.7
P | Full-Scale Error | 10-bit mode Ers — 1 1.5 LSB? Vapin = Vbpa
8-bit mode — +0.5 +0.5
D | Quantization 10-bit mode Eq — — +0.5 | LSB?
Error
8-bit mode — — +0.5
D | Input Leakage | 10-bit mode EL — +0.2 +2.5 LSB? | Padleakage?®*
Error Ras
8-bit mode — +0.1 +1

1 Typical values assume Vppap = 5.0 V, Temp = 25 °C, fapck = 1.0 MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.

2 Based on input pad leakage current. Refer to pad electricals.

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Table 16. 10-Bit ADC Characteristics (VREFH = VDDAD’ VREFL = VSSAD’ 1.8V« VDDAD <27 V)

C | Characteristic Conditions Symb Min Typ' Max Unit Comment

T | Supply Current | 8-bit mode IbpbaAD — 88 — pA
ADLPC =1
ADLSMP = 1
ADCO =1

T | Supply Current | 8-bit mode IbbaAD — 152 — pA
ADLPC =1
ADLSMP =0
ADCO =1

T | Supply Current | 8-bit mode IbpAD — 214 — pA
ADLPC =0
ADLSMP = 1
ADCO =1

T | Supply Current | 8-bit mode IbpbAD — 390 — pA
ADLPC =0
ADLSMP =0
ADCO =1

C ADC ngh SPGEd (ADLPC = 0) fADACK 2 3.3 5 MHz tADACK =
Asynchronous 1/faApACK
Clock Source Low Power (ADLPC = 1) 1.25 2 3.3

D | Conversion Short Sample (ADLSMP = 0) tapc — 20 — ADCK | See reference
Time (Including cycles manual for
sample time) Long Sample (ADLSMP = 1) - 40 - conversion

time variances
Sample Time Short Sample (ADLSMP = 0) taADs — 3.5 — ADCK
D cycles
Long Sample (ADLSMP = 1) — 23.5 —

C | Total 10-bit mode Etue — — — LSB? Includes
Unadjusted X quantization
Error 8-bit mode — +3.5 —

T | Differential 10-bit mode DNL — — — LSB?

Non-Linearity
8-bit mode — +1.0 —
Monotonicity and No-Missing-Codes guaranteed

C | Integral 10-bit mode INL — — — LSB?

Non-Linearity
8-bit mode — +1.5 —

C Zero-Scale 10-bit mode EZS —_ —_ — L882 VAD|N = VSSA

Error
8-bit mode — +1.5 —

C | Full-Scale Error | 10-bit mode Ers — — — LSB? Vapin = Vopa

8-bit mode — +1.0 —

D | Quantization 10-bit mode Eq — — — LSB?

Error
8-bit mode — — +0.5

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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Electrical Characteristics

Table 16. 10-Bit ADC Characteristics (VREFH = VDDAD’ VREFL = VSSAD’ 1.8V« VDDAD <27 V)

C | Characteristic Conditions Symb Min Typ' Max Unit Comment
D | Input Leakage | 10-bit mode = — — — LSB? | Padleakage®*
Error Ras

8-bit mode — +0.1 +1

1 Typical values assume Vppap = 1.8 V, Temp = 25 °C, fapck = 1.0 MHz unless otherwise stated. Typical values are for reference
only and are not tested in production.

2 Based on input pad leakage current. Refer to pad electricals.

3.13 Flash Specifications

This section provides details about program/erase times and program-erase endurance for the flash
memory. For detailed information about program/erase operations, see the reference manual.

Table 17. Flash Characteristics

No. C Characteristic Symbol Min Typical’ Max Unit
1 D | Supply voltage for program/erase Vbp 2.7 — 5.5 \"
2 D |Program/Erase voltage Vpp 11.8 12 12.2 \
VPP current
3 C |Program lvPP_prog — — 200 pA
Mass erase lvPP_erase — — 100 pA
4 D (S)lipgrs\;ol:%gl\e/zl Ilzlozr read operation Viead 18 . 55 v
5 P | Byte program time torog 20 — 40 us
6 P | Mass erase time tme 500 — — ms
7 C | Cumulative program HV time® thy — — 8 ms
8 C ;I;cc))ttzll (;L;rt?nuelegl;l:/ :F\J/pﬂ(randeto device) thv_tota o _ 2 hours
9 D |HVEN to program setup time togs 10 — — us
10 D |PGM/MASS to HVEN setup time thvs 5 — — us
11 D |HVEN hold time for PGM tvh 5 — — us
12 D |HVEN hold time for MASS thvh1 100 — — us
13 D |Vppto PGM/MASS setup time typs 20 — — ns
14 D |HVEN to Vpp hold time tupn 20 — — ns
15 | D [Vpprise time® trs 200 — — ns
16 D |Recovery time trov 1 — — us
7| o e e — | oo [ =] = [
18 C | Data retention to ret 15 — — years

Typicals are measured at 25 °C.

tyy is the cumulative high voltage programming time to the same row before next erase. Same address can not be
programmed more than twice before next erase.

Fast Vpp rise time may potentially trigger the ESD protection structure, which may result in over current flowing into the pad
and cause permanent damage to the pad. External filtering for the Vpp power source is recommended. An example Vpp
filter is shown in Figure 35.

MC9RS08KB12 Series MCU Data Sheet, Rev. 5
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100 Q

Vv V

Figure 35. Example Vpp Filtering
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—_—  ‘vps tvph —

-< thy >
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' Next Data applies if programming multiple bytes in a single row, refer to MC9RS08KB12 Series
Reference Manual.

2 Vpp must be at a valid operating voltage before voltage is applied or removed from the Vpp pin.

Figure 36. Flash Program Timing
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"Vpp must be at a valid operating voltage before voltage is applied or removed from the Vpp pin.

Figure 37. Flash Mass Erase Timing
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3.14 EMC Performance

Electromagnetic compatibility (EMC) performance is highly dependant on the environment in which the
MCU resides. Board design and layout, circuit topology choices, location and characteristics of external
components as well as MCU software operation all play a significant role in EMC performance. The
system designer should consult Freescale applications notes such as AN2321, AN1050, AN1263,
AN2764, and AN1259 for advice and guidance specifically targeted at optimizing EMC performance.

3.14.1 Radiated Emissions

Microcontroller radiated RF emissions are measured from 150 kHz to 1 GHz using the TEM/GTEM Cell
method in accordance with the IEC 61967-2 and SAE J1752/3 standards. The measurement is performed
with the microcontroller installed on a custom EMC evaluation board while running specialized EMC test
software. The radiated emissions from the microcontroller are measured in a TEM cell in two package
orientations (North and East).



Ordering Information

4 Ordering Information

This section contains ordering numbers for MCIRS08KB12 series devices. See below for an example of
the device numbering system.

MC 9 RS08 KB 12 C XX

Status _—l ‘
(MC = Fully qualified)

(PC = Prototype) Package designator (See Table 18)
Temperature range
Memory e ©
(9 = Flash-Based) (C=-40°Cto85°C)
Core Approximate memory size (in KB)
Family

5 Package Information and Mechanical Drawings

Table 18 provides the available package types and their document numbers. The latest package
outline/mechanical drawings are available on the MCORSO08KB12 Series Product Summary pages at

http://www.freescale.com.
To view the latest drawing, either:
* Click on the appropriate link in Table 18, or

* Open a browser to the Freescale® website (http://www.freescale.com), and enter the appropriate
document number (from Table 18) in the “Enter Keyword” search box at the top of the page.

Table 18. Device Numbering System

Memory Package
Device Number

Flash RAM Type Designator Document No.
24 QFN FK 98ASA00087D
MC9RS08KB12 12 KB 254 bytes 20 SOIC WB WwWJ 08ASB42343B

MC9RS08KB8 8 KB 254 bytes
MCORS08KB4 4 KB 126 bytes 16 SOIC NB SG 98ASB42566B
16 TSSOP TG 98ASH70247A
8 SOIC NB SC 98ASB42564B

MC9RS08KB2 2 KB 126 bytes
8 DFN DC 98ARL10557D
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http://cache.freescale.com/files/shared/doc/package_info/98ASA00087D.pdf?fsrch=1&sr=1
http://cache.freescale.com/files/shared/doc/package_info/98ASB42343B.pdf?fsrch=1&sr=1
http://cache.freescale.com/files/shared/doc/package_info/98ASB42566B.pdf?fsrch=1&sr=1
http://cache.freescale.com/files/shared/doc/package_info/98ASH70247A.pdf?fsrch=1&sr=15
http://cache.freescale.com/files/shared/doc/package_info/98ASB42564B.pdf?fsrch=1&sr=1
http://cache.freescale.com/files/shared/doc/package_info/98ARL10557D.pdf?fsrch=1&sr=6
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