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STM32F101xC, STM32F101xD, STM32F101xE

Description

2.1

3

Device overview

The STM32F101xx high-density access line family offers devices in 3 different package
types: from 64 pins to 144 pins. Depending on the device chosen, different sets of
peripherals are included, the description below gives an overview of the complete range of
peripherals proposed in this family.

Figure 1 shows the general block diagram of the device family.

Table 2. STM32F101xC, STM32F101xD and STM32F101xE features and peripheral

counts
Peripherals STM32F101Rx STM32F101Vx STM32F1012Zx

Flash memory in Kbytes | 256 384 512 256 384 512 256 384 512
SRAM in Kbytes 32 48 32 48 32 48
FSMC No Yes(!) Yes

General- 4
Timers purpose

Basic 2

SPI 3
Comm 1°C 2

USART 5
GPIOs 51 80 112
12-bit ADC Yes Yes Yes
Number of channels 16 16 16
12-bit DAC 1
Number of channels 2
CPU frequency 36 MHz
Operating voltage 20to3.6V

Operating temperatures

Ambient temperature: —40 to +85 °C (see Table 10)
Junction temperature: —40 to +105 °C (see Table 10)

Package

LQFP64

LQFP100

LQFP144

1. For the LQFP100 package, only FSMC Bank1 and Bank2 are available. Bank1 can only support a
multiplexed NOR/PSRAM memory using the NE1 Chip Select. Bank2 can only support a 16- or 8-bit
NAND Flash memory using the NCE2 Chip Select. The interrupt line cannot be used since Port G is not

available in this package.
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STM32F101xC, STM32F101xD, STM32F101xE Description

2.3.11

2.3.12

2.3.13

2.3.14

3

Power supply schemes

e Vpp=2.0to 3.6 V: external power supply for I/Os and the internal regulator.
Provided externally through Vpp pins.

e Vgsa, Vppa = 2.0 to 3.6 V: external analog power supplies for ADC, DAC, Reset
blocks, RCs and PLL (minimum voltage to be applied to Vppa is 2.4 V when the ADC or
DAC is used). Vppa and Vggp must be connected to Vpp and Vgg, respectively.

e Vpgar= 1.8 10 3.6 V: power supply for RTC, external clock 32 kHz oscillator and backup
registers (through power switch) when Vpp is not present.

For more details on how to connect power pins, refer to Figure 9: Power supply scheme.

Power supply supervisor

The device has an integrated power-on reset (POR)/power-down reset (PDR) circuitry. It is
always active, and ensures proper operation starting from/down to 2 V. The device remains
in reset mode when Vpp is below a specified threshold, Vpor/ppr, Without the need for an
external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the
Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software. Refer to
Table 12: Embedded reset and power control block characteristics for the values of

Vpor/pDR @and Vpyp.

Voltage regulator

The regulator has three operation modes: main (MR), low power (LPR) and power down.
e MR is used in the nominal regulation mode (Run)
e LPRis used in the Stop modes.

e Power down is used in Standby mode: the regulator output is in high impedance: the
kernel circuitry is powered down, inducing zero consumption (but the contents of the
registers and SRAM are lost)

This regulator is always enabled after reset. It is disabled in Standby mode.

Low-power modes

The STM32F101xC, STM32F101xD and STM32F101xE access line supports three low-
power modes to achieve the best compromise between low-power consumption, short
startup time and available wakeup sources:
e Sleep mode
In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can
wake up the CPU when an interrupt/event occurs.
e  Stop mode

Stop mode achieves the lowest power consumption while retaining the content of
SRAM and registers. All clocks in the 1.8 V domain are stopped, the PLL, the HSI RC
and the HSE crystal oscillators are disabled. The voltage regulator can also be put
either in normal or in low-power mode.

DoclD14610 Rev 9 17/121




Description STM32F101xC, STM32F101xD, STM32F101xE

2.3.26 Embedded Trace Macrocell™

The ARM® Embedded Trace Macrocell provides a greater visibility of the instruction and
data flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F10xxx through a small number of ETM pins to an external hardware trace port
analyzer (TPA) device. The TPA is connected to a host computer using Ethernet, or any
other high-speed channel. Real-time instruction and data flow activity can be recorded and
then formatted for display on the host computer running debugger software. TPA hardware
is commercially available from common development tool vendors. It operates with third
party debugger software tools.

3
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STM32F101xC, STM32F101xD, STM32F101xE Pinouts and pin descriptions

Table 5. STM32F101xC/STM32F101xD/STM32F101xE pin definitions (continued)

Pins Alternate functions(®
g
< ° c| ¢ Main
T 3|2 Pin name gl 3 function®
a oy a £ o | (after reset) Default Remap
51919 =
USART2_RX®)
37 | 17 | 26 PA3 I/o| - PA3 TIM5_CH4 / ADC_IN3/ -
TIM2_CH4®)
38 | 18 | 27 Vss 4 s| - Vss 4 - -
39 | 19 | 28 Vpp 4 S| - Vpp_4 - -
40 | 20 | 29 PA4 I/o| - PA4 A%Fc):ljﬁ\ll\f;sljg /ﬁacfzo_ LéTK1(8) -
41| 21 | 30 PA5 I/o| - PA5 b AC_SOPlTT_;/-C\;IID((/:_INS -
42 | 22 |31 PAG vo| - PAG SP”—T'VI',{/?S LADG N i
43 | 23 |32 PA7 I/o| - PA7 SP”—T'\I",\(A)?’S_'(QQ';@—'NW -
44 | 24 | 33 PC4 o\ - PC4 ADC_IN14 -
45 | 25 | 34 PC5 I/o| - PC5 ADC_IN15 -
46 | 26 | 35 PBO /0| - PBO ADC_IN8/ TIM3_CH3®) -
47 | 27 | 36 PB1 /0| - PB1 ADC_IN9/TIM3_CH4(®) -
48 | 28 |37 PB2 I/O| FT | PB2/BOOT1 - -
49 | - | - PF11 I/O| FT PF11 FSMC_NIOS16 -
50 | - | - PF12 I/O| FT PF12 FSMC_A6 -
St - | - Vss_ 6 S| - Vss_6 - -
521 - | - Vbp_6 S| - Vbp_6 - -
53 | - | - PF13 I/O| FT PF13 FSMC_A7 -
54 | - | - PF14 I/O| FT PF14 FSMC_AS8 -
55 | - | - PF15 I/O| FT PF15 FSMC_A9 -
56 | - | - PGO /0| FT PGO FSMC_A10 -
57| - | - PG1 I/O| FT PG1 FSMC_A11 -
58 | - |38 PE7 I/O| FT PE7 FSMC_D4 -
59 | - |39 PE8 I/O| FT PE8 FSMC_D5 -
60 | - |40 PE9 I/O| FT PE9 FSMC_D6 -
61| - | - Vss_ 7 S| - Vss_7 - -
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STM32F101xC, STM32F101xD, STM32F101xE

Pinouts and pin descriptions

Table 5. STM32F101xC/STM32F101xD/STM32F101xE pin definitions (continued)

Pins Alternate functions(®
)

< ° c| @ Main

T3 |° Pin name gl 3 function®

a oy a £ o | (after reset) Default Remap

g| 9 |ag =

| |

140 | 62 | 96 PB9 I/O| FT PB9 TIM4_CH4 ®) 12C1_SDA

TIM4_ETR®)

141 - 97 PEO I/O| FT PEO FSMC_NBLO -

142 | - 98 PE1 I/O| FT PE1 FSMC_NBL1 -

143 | 63 | 99 VSS_3 S| - VSS_3 - -

144 | 64 |100 VDD_3 S| - VDD_3 - -
1. I=input, O = output, S = supply.
2. FT =5V tolerant.
3. Function availability depends on the chosen device.
4. |If several peripherals share the same I/O pin, to avoid conflict between these alternate functions only one peripheral should

3

be enabled at a time through the peripheral clock enable bit (in the corresponding RCC peripheral clock enable register).

PC13, PC14 and PC15 are supplied through the power switch. Since the switch only sinks a limited amount of current
(3 mA), the use of GPIOs PC13 to PC15 in output mode is limited: the speed should not exceed 2 MHz with a maximum
load of 30 pF and these 10s must not be used as a current source (e.g. to drive an LED).

Main function after the first backup domain power-up. Later on, it depends on the contents of the Backup registers even
after reset (because these registers are not reset by the main reset). For details on how to manage these 10s, refer to the
Battery backup domain and BKP register description sections in the STM32F10xxx reference manual, available from the
STMicroelectronics website: www.st.com.

For the LQFP64 package, the pins number 5 and 6 are configured as OSC_IN/OSC_OUT after reset, however the
functionality of PDO and PD1 can be remapped by software on these pins. For the LQFP100 and LQFP 144 packages, PDO
and PD1 are available by default, so there is no need for remapping. For more details, refer to Alternate function 1/0 and
debug configuration section in the STM32F 10xxx reference manual

This alternate function can be remapped by software to some other port pins (if available on the used package). For more
details, refer to the Alternate function 1/0 and debug configuration section in the STM32F 10xxx reference manual, available
from the STMicroelectronics website: www.st.com.

For devices delivered in LQFP64 packages, the FSMC function is not available.

DoclD14610 Rev 9
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STM32F101xC, STM32F101xD, STM32F101xE Electrical characteristics

Table 14. Maximum current consumption in Run mode, code with data processing
running from Flash

Max(!)
Symbol Parameter Conditions fueoLk Unit
Tpo=85°C
36 MHz 39
External clock @), all 24 MHz 27
peripherals enabled 16 MHz 20
| Supply current 8 MHz 11 mA
DD in Run mode 36 MHz 22
External clock @, all 24 MHz 16.5
peripherals disabled 16 MHz 125
8 MHz 8

1. Guaranteed by characterization results, not tested in production.
2. External clock is 8 MHz and PLL is on when fyc > 8 MHz.

Table 15. Maximum current consumption in Run mode, code with data processing
running from RAM

Max()
Symbol Parameter Conditions fueoLk Unit
Tpo=85°C
36 MHz 34
External clock @, all 24 MHz 24
peripherals enabled 16 MHz 17
Supply current in 8 MHz 10
IDD mA
Run mode 36 MHz 18
External clock® all 24 MHz 13
peripherals disabled 16 MHz 10
8 MHz 6
1. Guaranteed by characterization results, tested in production at Vpp max, fyc x max.
2. External clock is 8 MHz and PLL is on when fyc > 8 MHz.
IS73 DoclD14610 Rev 9 43/121




Electrical characteristics STM32F101xC, STM32F101xD, STM32F101xE

Table 20. Peripheral current consumption“)

Peripherals MA/MHz
DMA1 20.42
DMA2 19.03
AHB (up to36 MHz) FSMC 52.36
CRC 2.36
BusMatrix(?) 9.72
APB1-Bridge 7.78
TIM2 33.06
TIM3 31.94
TIM4 31.67
TIM5 31.94
TIM6 8.06
TIM7 8.06
SP12/1252() 8.33
SPI13/1253() 8.33
USART2 12.22
APB1 (up to 18 MHz) USART3 12.22
UART4 12.22
UART5 12.22
12C1 10.28
12C2 10.00
usB 18.06
DAC® 8.06
WWDG 3.89
PWR 1.11
BKP 1.11
IWDG 5.28

3
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Electrical characteristics STM32F101xC, STM32F101xD, STM32F101xE

Figure 21. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms
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1. Mode 2/B, C and D only. In Mode 1, FSMC_NADV is not used.
Note: FSMC_BusTurnAroundDuration = 0.

Table 31. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timingsm 2)

Symbol Parameter Min Max Unit
tw(NE) FSMC_NE low time Stpolk — 1.5 Sthok +2 | ns
tynoe_nNE) | FSMC_NEX low to FSMC_NOE low 0.5 1.5 ns
tw(NOE) FSMC_NOE low time Sthcik — 1.5 | Styck + 1.5 |ns
thne_NoE) | FSMC_NOE high to FSMC_NE high hold time -1.5 - ns
ty(a_NE) FSMC_NEXx low to FSMC_A valid - 7 ns
th(A_NOE) Address hold time after FSMC_NOE high 0.1 - ns
ty(BL NE) FSMC_NEx low to FSMC_BL valid - 0 ns
th(BL_NOE) FSMC_BL hold time after FSMC_NOE high 0 - ns
tsupata_Ng) | Data to FSMC_NEXx high setup time 2tholk + 25 - ns
tsu(Data_NoE) | Data to FSMC_NOEX high setup time 2tpoik *+ 25 - ns
th(Data_NoE) | Data hold time after FSMC_NOE high 0 - ns

60/121 DoclD14610 Rev 9 ‘Yl




STM32F101xC, STM32F101xD, STM32F101xE Electrical characteristics

Table 33. Asynchronous multiplexed NOR/PSRAM read timings(? (continued)

Symbol Parameter Min Max Unit
th(A_NOE) Address hold time after FSMC_NOE high tHelk - ns
th(BL_NOE) FSMC_BL hold time after FSMC_NOE high 0 - ns
tyBL NE) FSMC_NEXx low to FSMC_BL valid - 0 ns
tsupata_NE) | Data to FSMC_NEX high setup time 2tyok + 24 - ns
tsupata_NoE) | Data to FSMC_NOE high setup time 2thok + 25 - ns
thpata_ney | Data hold time after FSMC_NEX high 0 - ns
thData_NoE) | Data hold time after FSMC_NOE high 0 - ns
1. C_=15pF.

2. Guaranteed by characterization results, not tested in production.

3
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Electrical characteristics

STM32F101xC, STM32F101xD, STM32F101xE

Figure 26. Synchronous multiplexed PSRAM write timings
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Electrical characteristics STM32F101xC, STM32F101xD, STM32F101xE

Table 36. Synchronous multiplexed PSRAM write timings(1)(2)

Symbol Parameter Min Max | Unit
twicLk) FSMC_CLK period 55.5 - ns
ta(CLKL-NEXL) FSMC_CLK low to FSMC_Nex low (x = 0...2) - 2 ns
td(CLKL-NExH) FSMC_CLK low to FSMC_NEXx high (x = 0...2) 2 - ns
ty(CLKL-NADVL) FSMC_CLK low to FSMC_NADV low - 4 ns
td(CLKL-NADVH) FSMC_CLK low to FSMC_NADV high 5 - ns
tycLkL-AV) FSMC_CLK low to FSMC_Ax valid (x = 16...25) - 0 ns
tacLKL-AIY) FSMC_CLK low to FSMC_Ax invalid (x = 16...25) 2 - ns
ta(CLKL-NWEL) FSMC_CLK low to FSMC_NWE low - 1 ns
td(CLKL-NWEH) FSMC_CLK low to FSMC_NWE high 1 - ns
ty(cLKL-ADV) FSMC_CLK low to FSMC_AD[15:0] valid - 12 | ns
ty(cLKL-ADIV) FSMC_CLK low to FSMC_AD[15:0] invalid 3 - ns
tacLKL-Data) FSMC_A/D[15:0] valid after FSMC_CLK low - 6 ns
tsunwaITv-cLkH) | FSMC_NWAIT valid before FSMC_CLK high 7 - ns
thcLkH-NwaiTyy | FSMC_NWAIT valid after FSMC_CLK high 2 - ns
td(CLKL-NBLH) FSMC_CLK low to FSMC_NBL high 1 - ns

1. C_=15pF.

2. Guaranteed by characterization results, not tested in production.

3

68/121 DoclD14610 Rev 9




Electrical characteristics

STM32F101xC, STM32F101xD, STM32F101xE

Table 39. Switching characteristics for PC Card/CF read and write cycles(”(z) (continued)

Symbol Parameter Min Max Unit
t4(D-NWE) FSMC_D[15:0] valid before FSMC_NWE high 13tycLk - ns
tw(NIOWR) FSMC_NIOWR low width 8tcLk + 3 - ns
ty(NIOWR-D) FSMC_NIOWR low to FSMC_DI[15:0] valid - Stycik +1 | ns
th(NIOWR-D) FSMC_NIOWR high to FSMC_D[15:0] invalid Mok - ns
taynces_1-Niowr) | FSMC_NCE4_1 low to FSMC_NIOWR valid - 5thcLk*3ns | ns
th(NCEx-NIOWR) | FSMC_NCEX high to FSMC_NIOWR invalid St 5 ) ns
th(NCE4_1-NIOWR) | FSMC_NCE4_1 high to FSMC_NIOWR invalid HCLK
taniorD-NCEx) | FSMC_NCEx low to FSMC_NIORD valid ) 5t +25 | ns
tyNIORD-NCE4_1) | FSMC_NCE4_1 low to FSMC_NIORD valid HCLK
th(NCEx-NIORD) | FSMC_NCEXx high to FSMC_NIORD invalid .. 5 ) s
thNcE4_1-NI0RD) | FSMC_NCE4_1 high to FSMC_NIORD invalid HCLK
tsu(D-NIORD) FSMC_D[15:0] valid before FSMC_NIORD high 4.5 - ns
t4(NIORD-D) FSMC_D[15:0] valid after FSMC_NIORD high 9 - ns
tw(NIORD) FSMC_NIORD low width 8tpcLk + 2 - ns
1. C_=15pF.

2. Guaranteed by characterization results, not tested in production.

NAND controller waveforms and timings

Figure 35 through Figure 38 represent synchronous waveforms and Table 40 provides the
corresponding timings. The results shown in this table are obtained with the following FSMC
configuration:

76/121

COM.FSMC_SetupTime = 0x01;
COM.FSMC_WaitSetupTime = 0x03;
COM.FSMC_HoldSetupTime = 0x02;
COM.FSMC_HiZSetupTime = 0x01;
ATT.FSMC_SetupTime = 0x01;
ATT.FSMC_WaitSetupTime = 0x03;
ATT.FSMC_HoldSetupTime = 0x02;
ATT.FSMC_HiZSetupTime = 0x01;

Bank = FSMC_Bank_NAND;

MemoryDataWidth = FSMC_MemoryDataWidth_16b;
ECC = FSMC_ECC_Enable;

ECCPageSize = FSMC_ECCPageSize 512Bytes;
TCLRSetupTime = 0;

TARSetupTime = 0;

DoclD14610 Rev 9
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Electrical characteristics

STM32F101xC, STM32F101xD, STM32F101xE

5.3.11

78/121

Figure 38. NAND controller waveforms for common memory write access
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Table 40. Switching characteristics for NAND Flash read and write cycles(!)

Symbol Parameter Min Max Unit
tyo-nwe)® | FSMC_D[15:0] valid before FSMC_NWE high | 5tyck + 12 - ns
twnog)'? FSMC_NOE low width Mpycik—1.5 | 4tycik + 1.5 | ns
oo Eissglr\]/lC_D[15:0] valid data before FSMC_NOE o5 ] s
thnoe-p)? | FSMC_D[15:0] valid data after FSMC_NOE high 7 - ns
twnwe)? | FSMC_NWE low width Mpycik—1 | tyok +2.5 | ns
tynwe-p)? | FSMC_NWE low to FSMC_D[15:0] valid - 0 ns
thwwe-p)® | FSMC_NWE high to FSMC_D[15:0] invalid 2tyoLk + 4ns - ns
tyaLe-nwe)' | FSMC_ALE valid before FSMC_NWE low - Styck + 1.5 | ns
thnwe-aLe)"> | FSMC_NWE high to FSMC_ALE invalid 3tyoLk + 4.5 - ns
tyaLe-Nog)Y | FSMC_ALE valid before FSMC_NOE low - Styolk 2 | ns
thnoe-aLe)'Y | FSMC_NWE high to FSMC_ALE invalid tyolk + 4.5 - ns
1. C_=15pF.

2. Guaranteed by characterization results, not tested in production.

3. Guaranteed by design, not tested in production.

EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.
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Electrical characteristics

5.3.13

3

1/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibilty to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into
the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (>5
LSB TUE), out of spec current injection on adjacent pins or other functional failure (for
example reset, oscillator frequency deviation).

The test results are given in Table 45

Table 45. I/O current injection susceptibility

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on OSC_IN32, 0 +0
OSC_O0OUT32, PA4, PA5, PC13
ling Injected current on all FT pins -5 +0 mA
Injected current on any other pin -5 +5
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Electrical characteristics STM32F101xC, STM32F101xD, STM32F101xE

Figure 46. SPI timing diagram - slave mode and CPHA=0
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Figure 47. SPI timing diagram - slave mode and CPHA=1()
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1. Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.
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Electrical characteristics

Figure 48. SPI timing diagram - master mode(?)
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1.

5.3.18

Note:

3

Measurement points are done at CMOS levels: 0.3Vpp and 0.7Vpp.

12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 55 are valuesderived from tests
performed under ambient temperature, fpc| k2 frequency and Vppp supply voltage
conditions summarized in Table 10.

It is recommended to perform a calibration after each power-up.
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STM32F101xC, STM32F101xD, STM32F101xE Package information

Figure 55. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package

footprint
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1. Dimensions are expressed in millimeters.
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Table 66. Document revision history (continued)

Date

Revision

Changes

21-Jul-2008

Document status promoted from Preliminary Data to full datasheet.
FSMC (flexible static memory controller) on page 15 modified.

Power supply supervisor on page 17 modified and Vppa added to
Table 10: General operating conditions on page 40.

Table notes revised in Section 5: Electrical characteristics.
Capacitance modified in Figure 9: Power supply scheme on page 37.

Table 52: SCL frequency (fPCLK7= 36 MHZ, VDD = VDD 12Cc = 3.3 V)
updated. -

Table 54: SPI characteristics modified, tnss) modified in Figure 46:
SPI timing diagram - slave mode and CPHA=0 on page 94.

Minimum SDA and SCL fall time value for Fast mode removed from
Table 51: I2C characteristics on page 90, note 1 modified.

Ipp veaT Values added to Table 17: Typical and maximum current
consumptions in Stop and Standby modes on page 45.

Table 30: Flash memory endurance and data retention on page 59
updated.

fucLk corrected in Table 41: EMS characteristics.
tsu(nss) modified in Table 54: SPI characteristics.

EO corrected in Table 58: ADC accuracy on page 98, fpc k2 corrected
in Table 57: ADC accuracy - limited test conditions and Table 58: ADC
accuracy.

Figure 50: Typical connection diagram using the ADC on page 99 and
note below corrected.

Typical Tg_temp Vvalue removed from Table 60: TS characteristics on
page 102.

Section 6.1: LQFP144 package information on page 103 updated,
Small text changes.

12-Dec-2008

General-purpose timers (TIMx) on page 19 updated, Table 3:
STM32F101xx family updated to show the low-density family,

Table 4: Timer feature comparison added

Figure 1: STM32F101xC, STM32F101xD and STM32F101xE access
line block diagram updated.

Note 9 added, main function after reset and Note 5 updated in Table 5:
STM32F101xC/STM32F101xD/STM32F101xE pin definitions.

Note 2 modified below Table 7: Voltage characteristics on page 38,
|AVppyl min and |AVppy| min removed.

Measurement conditions specified in Section 5.3.5: Supply current
characteristics on page 42.

General input/output characteristics on page 82 modified.

Max values at Ty = 85 °C updated in Table 17: Typical and maximum
current consumptions in Stop and Standby modes on page 45.
Section 5.3.10: FSMC characteristics on page 59 revised.

Values added to Table 42: EMI characteristics on page 80.

lyrer added to Table 55: ADC characteristics on page 96.

Table 64: Package thermal characteristics on page 113 updated,
Small text changes.
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